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R ng the importance of the part which the air brake amine too closely into the extent to which their instructions 
the operation of the modern railroad and in were carried out. At the present time, however, after a 

response to the wishes expressed by large measure of improvement has been ‘effected in labor 

For the a-number of our readers, we have — efficiency, it is still evident that many foremen are neglect- 

Air Brake started in this issue a department called ing the part of their duties which is of even greater import- 
Man the “Air Brake Corner” where answers ance than the issuing of instructions, that is, to know and 


will be given to questions together with 

en iews of the air brake field. If this department 

\ as anticipated, it will soon be necessary to allot 

ly more space and assign a broader title. Brake 

vill not be confined to this department, however, 

es of general interest, such as the one in this issue 

recent vacuum brake tests in England, will appear 
parts of the paper. 


] 


A ng to the latest published statistics of the Interstate 
Commission there are approximately 68,000 steam 
locomotives operating in the United 
States and, assuming an average of 230 
boiler tubes to each 


Boiler 
locomotive, the 
total number of tubes installed is about 
16,000,000. These tubes pit, corrode, 

ule and in other ways become uniit for service, 
frequent replacement. Even if this were not true, 

tubes would have to be removed, inspected and re- 

t least once in every four years in accordance with 

of the Interstate Commerce Commission. In other 

per cent at the least calculation, of 16,000,000 

boiler tubes (the proportion is probably twice 

st be removed annually, which gives some idea of 

nitude and importance of the problem of boiler tube 
installation and maintenance. An unusually valuable article 
n 1 ubject is published in this issue (page 221), the 
it lescribing the results of an extended comparison 
‘ing of the boiler tube maintenance practice on over 
ids. Eliminating the unnecessary and keeping the 

resulted in the practice described which has been 
one of the largest railroad systems in the country 
es as an approved standard practice. The article 
ied in two installments, the first of which appears 
sue and pertains to methods and tools for installing 
boiler tubes, superheater flues and arch tubes. A 
tallment will relate to safe-ending, welding and 
ng tubes tight under varying service conditions. 


Tube 
Maintenance 


] 


te scale 


the later installment will also be devoted to shop 

1 service records. 
UI e remaining evidences of the loss of morale with 
mechanical department has been so seriously 
handicapped during the past few 
A ne Duty years, is a laxity on the part of many 
the foremen in the exercise of one of their 
-man most important functions. With the 
administration of discipline so largely 
rem rom their hands during Railroad Administration 

contr 


is not surprising that foremen were loath to ex- 
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insist that they have been carried out effectively. The effect 
of laxity in the performance of this important duty is 
probably more marked in the roundhouse than in the shop, 
where the forces are more highly organized and the work 
more closely follows a well established routine. In the 
roundhouse it depends entirely on the foreman whether the 
efforts of the forces are to be spent effectively or are to be 
wasted. In many cases large additional expense is being 
incurred through repeatedly but ineffectively attempting to 
correct conditions which keep recurring on the work reports, 
that would soon be eliminated through the simple process 
of conscientiously checking the work after it has been per- 
formed. So long as the foreman is satisfied just to “get 
by” the men cannot be expected to put forth their efforts to 
maintain any higher standard. The ability of a foreman 
cannot be judged primarily by the way in which his work 
is assigned. A reasonably intelligent call boy could probably 
perform this part of the foreman’s duties successfully since 
it can be largely reduced to a matter of routine procedure. 
The real test of the foreman’s ability lies in the effectiveness 
of the results obtained from the labor and material expended 
under his direction. 


Long wheelbases and short radius curves result in the rapid 

wear of locomotive driving wheel flanges, causing one of 

a the most troublesome maintenance prob- 
Building Up 


lems in the mechanical department. 
Sharp Locomotives out of the shop less than 
Flanges four months often begin to cut flanges 


and in a short time the tires must be 
turned at a considerable expense, locomotives being held 
out of service in the meantime. On the page devoted to 
communications is an interesting letter to the editor on this 
subject, discussing the building up of worn flanges by gas 
welding. Doubtless important economies can be effected 
by this method provided it has no harmful effects in weak- 
ening the tires. The letter explains how one road has been 
building up sharp flanges with gas welding for about two 
years without a single defective flange developing. Other 
roads perform this same operation, but with electric welding, 
securing .a greatly increased total service mileage from tires. 
It seems probable that changes in the structure of the tire 
steel are more localized with electric than with gas welding, 
but on the other hand the temperature at the point where 
the material is added is higher. There are those who claim 
that any such heating of tires changes the structure of the 
steel and is therefore dangerous. S. W. Miller, on page 
104 of the February, 1918, Railway Mechanical Engineer, 
describes the results of extensive experiments indicating that 
without subsequent heat treatment to bring tire steel back to 
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its normal state, any method of fusion welding applied to 
steel tire changes their physical properties and is dangerous. 
If the process of building up sharp flanges by fusion welding 
is safe, it presents great possibilities of economy, particularly 
where one tire of a set, almost down to the thickness limit, 


has a sharp flange. In view of the conflicting opinions and 
practices, the subject of building up sharp flanges by weld- 
ing is apparently one which should come before the American 
Railway Association for careful consideration and report. 





Among the great number of small parts utilized in repairing 
cars and locomotives are many which should be purchased 
or made locally depending upon the 
relative costs. The question of “Buy- 
vs. ing vs. Making” is an important one 
Making as often large amounts of money are 
involved and, in any specific case, an 
intelligent decision is dependent on accurate knowledge of 
detailed costs. It must also be remembered that a decision 
once made is by no means final, as manufacturers’ quota- 
tions change from time to time and shop costs are subject 
to variation. This point is strongly emphasized in an 
article entitled “Making Washers from Old Flues” pub- 
lished in this issue. The author explains in the article how 
common washers up to 7g in. in diameter can be punched, 
two at a time, from flattened scrap boiler flues at a cost of 
$2.075 per 100 Ib. including labor, material and overhead 
charges. Obviously at that figure it was a good paying 
proposition to manufacture washers in local repair shops 
during 1919 and 1920 when the manufacturer’s price aver- 
aged $5.425 per 100 Ib. In July, 1921, this price dropped 
to $1.84 when it was no longer profitable to make the 
washers locally but cheaper to buy them. Had an accurate 
knowledge of shop costs not been available, the railroad in 
question might have continued the practice of making its 
own washers at an ever-increasing loss. Owing to marked 
changes in prices during the past year it will probably pay 
all railroads to check their present costs of both manufac- 
turing and reclamation work to make sure that maximum 
economy is being secured. 

Another important point brought out in the article is that 
while the work of punching washers requires no special skill 
and could be performed by a laborer as well as a mechanic, 
the higher priced man must be employed according to present 
rules. If laborers could be used on this class of work the 
labor charge would be reduced and the railroad could still 
afford to make its own washers with an appreciable saving 
in cost. This is but another example of the way in which 
certain standardized rules still handicap the railroads, in- 
crease their cost of operation, and cause unemployment 
among railroad workers. 


What Is a Fair Wage? 


REPRESE} YTATIVES of the railroads and the labor or- 

ganizations are once more engaged in presenting argu- 
ments before the Labor Board on the question of wages for 
the shop crafts. The railroads have introduced testimony 
to show that the wages of railroad shop employees are higher 
in proportion to the cost of living than before the war and 
also considerably higher than are paid to men doing com- 
parable work in other industries. In reply to these state- 
ments, B. M. Jewell, representing the unions, contended that 
the railroads should pay a wage sufficient to maintain an 
average family of five according to a “healthful standard of 
living.” 

The reduction of wages is never a pleasant subject and the 
statement that workers cannot support a family on the wages 
they are receiving, is entitled to sympathetic consideration. 
In justice to all concerned, it is necessary to consider care- 


Buying 
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fully whether the railroads could, or whether they should 
pay the wage advocated by Mr. Jewell. 

The budget for a family of five which Mr. Jewell pro- 
posed amounts to $2,637 a year and to secure this amount 
he stated that railway mechanics must earn 40 per cent more 
than they are now being paid. ‘The question at once arises 
whether the railroads could afford to increase wages to such 
an extent. 

It goes without saying that other employees are just as 
much entitled to a healthful standard of living as the shop 
crafts. The railroads at present have about 1,700,000 employ- 
ees. An average wage of $2,637 would make the railway 
payroll over $4,500,000,000 a vear, which is about $1,700. 
000,000 more than in 1921. If the railroads had paid this 
sum for wages last year and all other expenses had been the 
same, their expenses and taxes would have been $1,000,000, 
000 greater than their earnings without paying a cent for 
interest or dividends. 

Mr. Jewell did not explain where the railroads were to 
get the additional $1,700,000,000 to pay these higher wages, 
but he intimated that the railroads pay excessive prices to 
supply companies and if the railroads paid lower prices, they 
could pay higher wages. In 1920, the railroads paid for 
fuel and other material and supplies $1,736,000,000 and in 
1921 the cost was, of course, considerably lower, although 
figures are not available. If the supply companies were to 
cut prices so that the railroads could save even $1,000,000,- 
000, it would certainly be necessary for the manufacturing 
concerns to reduce wages very greatly. It should be remem- 
bered, however, that wages in outside industries are already 
lower than the rates paid on the railroads. Furthermore, if 
railroad workers are entitled to an average wage of $2,637, 
why should not the same apply to workers in other indus- 
tries? 

The crux of the whole matter is the ability of the rail- 
roads and industry in general to pay the wage proposed. An 
investigation of the total production and income of the 
people of the United States showed that the production and 
income reached its maximum in 1919 when it was $66,000,- 
000,000. ‘The total number of persons “gainfully employed” 
in this country is about 42,000,000 and to provide the aver- 
age income Mr. Jewell suggests would require an aggregate 
annual income of $111,000,000,000. It would be impossible 
to pay the average wage that Mr. Jewell proposes unless the 
production of the country was nearly doubled. 

It is worth while to investigate some of the figures used 
by Mr. Jewell in arriving at his conclusion. It is assumed 
that the average family consists of five persons, but the 
records of the census show the average family contains 4.3 
persons. The average family is not supported by the earn- 
ings of one person as the census again shows the average num- 
ber of workers in each family to be 134. It would require an 
average individual income of $1,510 a year to give an aver- 
age family income of $2,637. From this it is evident that 
present wage rates are not badly out of line. As a matter of 
fact, since the wages of railway workers are higher in relation 
to the cost of living than before the war, they represent a pre- 

ferred. class. Consider, for example, the incomes and ex- 
penses of farmers. In 1914 agricultural implements could 
be bought for the price the farmer received for 100 bushels of 
corn. In March, 1922, the farmer had to sell 274 bushels 
of corn to buy the same machine. The farmer is just as 
much entitled to fair dealing as the railroad worker and 2 
readjustment of wages and prices is needed to improve his 
situation. One of the changes that will better conditions is 
a reduction in freight rates and the only way this can he ac- 
complished seems to be by a fair reduction in wages. What 
this country as a whole needs is a restoration of better busi- 
ness conditions. Reduced freight rates would no doubt help 
to bring this about and railroad employees would benefit «long 
with everyone else. 
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An Intimate Chat with the Editor 


HIS is your paper! We are your representatives, or trustees, 
whose privilege it is to try to make the Railway Mechanical 
Engineer of the greatest possible practical value to each one 

of its subscribers. 


During recent weeks many of you have written to me, and not 
a few of you have made some splendid suggestions as to how we can 
serve you more effectively. 


Several, for instance, suggested that we could make the paper 
of greater value to them by incorporating a Questions and Answers 
Column; others intimated that they liked to see crisp and newsy 
letters from our readers on important topics and problems; still 
others criticised us because some of our articles have described 
practices and methods which in their opinion were not nearly as 
good as the ones used on their roads, or in their shops. 

This is fine. 


We quietly tried to start a Questions and Answers Depart- 
ment a little while ago, but you ‘didn’t bite—didn’t even nibble. 
[f you really want such a column, send in your questions. We will 
either answer them to the best of our ability or else print them and 
invite our readers at large to send in the answers. 


We would like nothing better than to have you send in a letter 
for publication on some live mechanical department question. Ob- 
viously we can hardly be expected to write letters to ourselves, 
although we have sometimes been sorely tempted to do so, to use 
them as bait to get you started. We want our publication to bea 
clearing-house for all the good things in the mechanical depart- 
ment. If some of you will start the ball rolling, others will un- 
doubtedly join in and we will all benefit from the exchange of ideas 
and experiences. Who will be the first? 


Now as to some of the articles which may have described 
practices not as good as those on your own road or in your own 
shop. You arenota good sport, if you see anything of that sort and 
let it get by without bringing it to our attention. No man is a friend 
of ours who will let a mis-statement or a poor article go by un- 
challenged. I wish somehow or other I could vitalize these printed 
words so that you would realize clearly that calling attention to 
our shortcomings will be considered a friendly act. “And we want 
you to be friends—not just subscribers. 

How about it? 


Sincerely, 
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NEW BOOKS 


Lire or George WEsTINGHOUSE. By Henry G. Prout, C. E., A. M., 
LL. D., 375 pages. Portrait frontispiece and eight other il- 
lustrations. Size 6 in, x 9 in. Bound in cloth. Charles 
Scribner’s Sons, New York. 

George Westinghouse was a great man. He was a genius, 


but a good deal more than that. 


He developed his own and 


others’ inventions and was a business executive as well as an 


engineer. 


Above all this he was a gentleman. 


His pre- 


eminence as a noble citizen is indicated by the very lines of 
his portrait, and readers of this book who are unacquainted 
with his career will be charmed to see how the varied acts 
of his life confirm the impressions which they will gain from 


this picture. 


Colonel Prout is not only a scholar, he is one of the most 
accomplished writers in the field of engineering, and a dis- 


criminating observer. 


Adding to this his own acquaintance 


with many of the topics dealt with, and his years of associa- 
tion with Westinghouse himself, one may reasonably expect 


a thoroughly illuminating narrative. 
not disappointed. 


This expectation is 
The reading public is fortunate in having 


the benefit of such an unusual combination. 
Railroad men who shortsightedly have thought that the 
fame of Westinghouse rested on the air brake alone will find 


this book an eye-opener. 


The air brake was, indeed, the 


great outstanding mechanical feature in the railroad world 
from 1869 to 1889, and that alone served to put Westing- 
house’s name alongside of Stephenson’s; but Westinghouse 


had a great career after that. 


The biographer classes his 


work in developing alternating electric current for the man- 


ufacture of power as at least of equal importance. 


In other 


fields—natural gas, friction draft gear, electric traction, 
turbo-generator and electro pneumatic apparatus for signal- 
ing—Westinghouse did a prodigious amount of pioneer work. 

The candor of the author is always in evidence, and the 
great things which glorified the name of Westinghouse from 
a hundred different angles are not allowed to obscure the 


truth necessary to make an honest narrative. 
reverses are recognized with fidelity. 


Mistakes and 
Another point calling 


for frank treatment was the question of recognizing the work 
of the “large group of able, loyal and devoted assistants 


which Westinghouse attached to himself,’ 


? 


these including 


brilliant and constructive organizers, administrators, execu- 


tives and engineers. 


Of these a few exceptional names are 


mentioned, but as regards the list as a whole “the committee 
(mentioned below) and the editor regret that it is not prac- 
ticable to enter upon the delicate task of telling what these 


men did.” 


The American Society of Mechanical Engineers is pri- 
marily responsible for this book, Messrs. Scribner working in 
co-operation with a committee of the society, of which Charles 
A. Terry was chairman. The author also gives, in the preface, 
the names of 18 other men who contributed material and 
advice; in short he has employed all the resources of the 
experienced editor, with a purpose of making a book of which 
every paragraph should be faultiess. 

The titles of some of the chapters are: the air brake; 
friction draft gear; a general sketch of electric activities, the 
induction motor and meter; rotary converter; the Chicago 
World’s Fair; Niagara Falls; electric traction; steam and 
gas engines; the turbo-generator; signaling and interlocking; 
natural gas; various interests and activities; European enter- 


prises; financial methods, etc. 


The lighting of the World’s 


Fair at Chicago, in 1893, and the epoch-making work at 
Niagara Falls in 1889, and the following years—where now 
there are hydro-electric plants with an aggregate capacity of 
500,000 h.p.—are among the most absorbing stories in the 


book. 


In an appendix devoted to some description of the numer- 
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ous patents taken out by Westinghouse, eight pages are rp. 
quired for a simple index, one line to each patent. In jj 
years, from his 34th year to the end of his 44th, Westing. 
house took out 134 patents, an average of more than one eg, 
month; and at the same time he was stimulating and direc. 
ing the work of many other inventors. Another list, filling 
two pages—a single line to each item—gives the names o) 
the Westinghouse associated companies, chronological) 
arranged. . 
PROCEEDINGS OF THE TRAVELING ENGINEERS’ ASSOCIATION. % 
pages, 6 in. by 8% in., bound in leather. Published by i} 
association, W. O. Thompson, secretary, 1177 Easi Nine 
eighth street, Cleveland, Ohio. 


This is the official report of the Twenty-ninth Annual Mee. 
ing of the Traveling Engineers’ Association, held in Chicayo, 
September, 1921. The subjects of the papers presented and 
discussed were: Distribution of power and effects on oper. 
ating costs; recommended practice for conservation of loco- 
motive appurtenances and supplies; advantages of séli- 
adjusting wedges, feed water heaters and _ boosters: bes 
method of operating stoker-fired locomotives; comprehensiy 
standard method of employing, educating and examining 
engineers; operation and maintenance of oil-burning loc- 
motives. 


MILLING CuTTeRS AND MILLING. 69 pages, 5 in. by 8 in., illus. 
trated, bound in leather. Published by the National Twis 
Drill & Tool Company, Detroit, Mich. 


In view of the increasing use of milling machines in railroad 
machine shops this book will be of special interest. It ex- 
plains in simple terms the fundamental principles of milling 
with particular emphasis on the effects of rake, clearance 
and spiral, shape of teeth, chip space, number of teeth, feeds, 
cutting speeds, lubrication and cooling. Much of this mate- 
rial is presented as a result of experiments conducted during 
the past two years at the University of Michigan by Professor 
John Airey of the University of Michigan and Karl J. 
Oxford, chief engineer of the National Twist Drill & Tol 
Company, Detroit, Mich. Early in the book there is a chap- 
ter devoted to a comparison of milling with turning and 
planing. The last three chapters are devoted to the milling 
machine as related to the milling cutter, the care of milling 
cutters and various types of milling cutters and their uses 


Use oF SOUTHERN YELLOW PINE IN CAR Construction. By H.5 
Sackett. 55 pages, 6 in. by 9 in., illustrated. Published b 
Southern Pine Association, New Orleans, La. 


This booklet will be of interest to and should be in the hand 
of all those who have to do with the design, operation 0 
maintenance of wooden or composite railway cars. The book 
is well illustrated and is filled with much valuable inform 
tion and many good suggestions. A considerable portion © 
the subject matter is applicable not only to yellow pit 
lumber but also to other woods. 

The book is divided into four parts. Part one outlins 
railroad car development from the early beginning of a ctl 
tury ago. Particular attention is given to the use of wood 1 
freight car construction and the advantages of the composi 
design. ‘Box, gondola, stock and refrigerator cars are dis 
cussed separately. Part two treats of the methods for storll: 
and handling or the care and protection which should Dé 
given to prevent decay and guard against fires. Part thé 
deals with preservative treatments, offers practical sugg® 
tions, and suggests an extension of the practice. Part fol! 
is devoted to the properties of southern yellow pine and (0 
tains a number of tables relative to mechanical propertié 
hardness, strength, weight, recommended working stress 
etc., which add to the value of the book for referett 
purposes. 
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Walschaert Valve Gear with Variable Lead 


Modifications Secure Ample Lead While Run- 


ning Combined with No Lead When Starting 


)US methods have at times been used to provide 

lead for the Walschaert valve gear, such as 
sing the width of the link slot at each end to 
ad at starting, gradually increasing it as the 
sition reached. With this method it was 
vecause of the balanced condition of the valve, 
tion in the link would allow the link block to 
the wrong side of the link and increase the lead. 
ound that starting an engine out of the shop with 
in the link caused wear throughout the entire 


Was 


tiol \nother method tried was the adjustment of the 
centric crank, and while this provided for a variable lead 
n the forward motion, it was objectionable in that it dis- 
torted the back-up motion. 

With a view of providing a variable lead that would insure 
a better steam distribution and at the same time not distort 
the valve motion in either direction nor cause rapid wear 
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proportions of the combination lever remain fixed. 


be varied. 
normal connection 
cross head is by means of a pin. 
permanent connection is changed to a movable one, made by 
putting an oblong slot in the combination lever and providing 
a block to slide in the slot, this block being fastened to the 
valve stem crosshead by a pin. 
combination lever, its proportions can then be changed as 
desired. 


« 
~ 


If by 
some means these proportions cou!d be varied, the lead could 


This is what is done in the Jones gear. The 
of the combination lever to the valve 
In the Jones gear this 


By raising or lowering the 


Description of Mechanism 


To provide no lead in starting it is necessary to have the 
combination lever move the valve only twice the lap in full 
gear, the movement being increased as the cutoff is shortened. 
The mechanism which is used for this purpose is shown in 


(Maas 


TT es 
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Fig. 1—Application of Jones Variable Lead Gear on Chicago, Milwaukee & St. Paul 


of motion work, the valve gear shown in the photograph 
and drawing was developed and patented by J. O. Jones, 
super\ of valve motion, Chicego, Milwaukee & St. Paul, 
Milwa e, Wis. By means of this modification of the Wal- 
schaet ilve gear a variable lead is substituted for the 
const ead which is characteristic of the standard design 
of ge; 

An 1¢ is given lead primarily to insure that full steam 
presst ill be exerted on the piston when it passes the dead 
| starts on its working stroke. In order that this 
ne it is necessary, due to wire-drawing of the steam 
enings, that the steam valve starts to open slightly 

of the dead center. Lead is a disadvantage when 
t after the engine has started lead is a decided 

for in addition to providing full pressure on the 
the beginning of the stroke, it also assists com- 
PTs] cushioning the reciprocating parts as they come 
the dead center. 

Ischaert gear is a constant lead gear because the 
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Fig. 2, A cam A which contains a curved slot and is placed 
in guides, is attached to the reversing shaft of the engine by 
means of a reach rod PD and lever arm H. The follower of 
the cam is attached to the upper end of the combination lever 
G by means of a link E and to the guide support by means 
of a tie C. The radius rod F is connected to the link E in- 
stead of to the top of the combination lever G as is done in 
the standard Walschaert gear. 

As a result of these modifications, when the reverse lever 
is moved from the central position to either corner, the com- 
bination lever is lowered and the proportion of that part of 
the combination lever between the connection to the radius 
rod and the connection to the valve stem to the whole lever 
is decreased and consequently the motion of the valve due to 
the combination lever is decreased. As the reverse lever is 
hooked up the combination lever is raised and the amount 
of movement imparted to the valve from this source is in- 
creased. The limits of the change in the movement of the 
valve as received through the combination lever, are from 
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twice the lap in the corner notch, to twice the sum of the lap 
and lead in the center notch. 

By connecting the radius rod F to the link C instead of 
directly to the combination lever G, another feature is secured 
which tends to improve the starting qualities of the locomo- 
tive. Thus with the same link, radius rod and eccentric 
crank as is used on a standard Walschaert geared engine, by 
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senger service between Milwaukee and Chicago, a distance of 
85 miles, handling a train of ten steel cars weighing 750 tons 
one way, and a return trip with from seven to ten cars, 
making nine station stops, in a running time of two hours 
and ten minutes. 

The locomotive is performing very satisfactorily; the 
benefit of the new valve arrangement at starting, due to 
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Fig. 2—Diagram of Jones Variable Lead Gear 
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Fig. 3—Indicator Cards from Locomotive 6115 with Jones Variable 
Lead Gear 


connecting the radius rod as shown, a longer valve travel will 
result. This causes cut-off and compression to occur later in 
the stroke, which results in an increased mean effective pres- 
sure. The valve action is moreover quicker since in the same 
relative time the valve travels a greater distance. 

A valve gear as above described was applied to a Chicago, 
Milwaukee & St. Paul locomotive of the Pacific type, No. 
6115, on June 16, 1921, and has made 40,000 miles in pas- 
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Fig. 4—Indicator Cards from Locomotives 6116 with Regular 
Walschaert Gear 


taking away the resistance caused by lead in full cut-off, is 
noticeable, while the 1/16 in. increased lead in running 
notches over that obtained from the original gear provides 
more speed when hooked up. Sample indicator cars ae 
shown of locomotive 6115 equipped with the Jones gear and 
of locomotive 6116 equipped with the regular Walschaert 
gear. These two locomotives are identical in all particulars 
except that of valve gear. 
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f Wheels Rolled on the Same Mill; Right to Left, a 33 in. Freight Car Wheel, 44 in. and 50 in. Trailer Wheels and a 53 in. Special Wheel 


Rolled Steel Trailer Wheels for Locomotives 


Edgewater Steel 


Company Produces 


Large 


Sizes for This Purpose—Method of Manufacture 


URING recent years rolled steel wheels have come into 
extensive use where steel tired wheels were formerly 
employed. The latest example of this tendency is 
found in the application of special rolled steel wheels on the 
trailing trucks of locomotives. These wheels have been de- 
veloped by the Edgewater Steel Company of Pittsburgh, Pa., 
at the suggestion of an eastern railroad. 
his extension of the field of rolled steel wheels is due to 
advantages in first cost and maintenance coupled with the 
high degree of reliability demanded for the most exacting 
Formerly steel tired wheels were favored for trailer 
trucks because the tires could be changed readily. On mod- 
ern locomotives the trailing axles have outside bearings and 
the wheels must be dropped to change the tires. It is often 
cheaper to change the wheels and send the parts to the shop 


service. 




















iy 


he 


for turning than to remove the tires and shrink on a new set. 
Where this is the case, rolled steel wheels are often preferred. 

In developing the roller trailer wheels it was found that 
the requirements for practically all classes of locomotives 
could be met by two sizes of wheels, 44 in. and 50 in. diame- 
ter with 514 in. by 3 in. rims. The hubs are 8% in. long 
and the diameters of the faces, 16 in. and 19 in., the large 
face being placed inside or outside as desired. The two sizes 
of wheels mentioned will fit in almost any trailing truck, but 
other sizes can be made if necessary. One of the illustra- 
tions shows four sizes of wheels produced by the Edgewater 
Steel Company: a 33 in. wheel for freight cars, 44 in. and 50 
in. trailer wheels and a 53 in. wheel which was rolled to 
demonstrate the capacity of the mill. 

Although rolled steel wheels are used extensively, few 
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Fig. 1—Special Rolling Mill, Driven by 1,000 Hp. Motor, on Which Wheels and Tires Are Made 
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railroad men know except in a general way how they are 
made. The method of manufacture, especially that used by 
the Edgewater Steel Company, is most interesting. 

The first step in producing rolled steel wheels is to make 
suitable steel. The specifications of the Mechanical Division 
of the American Railway Association call for the following 
chemical composition when the steel is made by the basic 
open-hearth process. 

Carbon, 0.65 to 0.85 per cent. 

Manganese, 0.55 to 0.80 per cent. 

Silicon, 0.10 to 0.30 per cent. 

Phosphorus, not over 0.05 per cent 

Sulphur, not over 0.05 per cent. 


The Edgewater plant has four open-hearth steel furnaces; 
two of 75 tons capacity, one of 50 tons capacity, and one of 
25 tons capacity. The steel is tapped into ladles and poured 
into ingot molds which are filled from the bottom in order to 
reduce the occlusion of gases and insure sound ingots. The 
composition of the steel is carefully controlled during the 
making by chemical and physical tests of each heat. 

The ingots are allowed to cool and are cut into blocks in 
slicing lathes, as shown in Fig. 2, the size of the block de- 
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Fig. 2—Successive Steps in Converting an 


pending upon the size and type of wheel to be made. The 
crop end of the ingot is discarded and the blocks are care- 
fully inspected for defects. 

The blocks which pass inspection are reheated in a special 
type continuous furnace which brings the entire block gradu- 
ally up to a uniform forging heat. From the furnace the 
block is carried by a semi-automatic conveyor to a 6,000-ton 
hydraulic press. The first operation on the press is to flatten 
the block to approximately the width of the wheel rim, this 
operation serving also to remove the scale. The center is 
punched out and then the bloom is placed in a set of dies and 
pressed to the shape of the blank shown in Fig. 2. The blank 
as it comes from the dies has a hub of the correct dimensions 
but the diameter over the rim is less than that of the wheel to 
be made and the rim has no flange. 

The finished blank as it comes from the dies is transferred 
immediately to the rolling mills. One of these mills is illus- 
trated in Fig. 1, the details of the arrangement of the rolls 
being shown at the right in Fig. 2. By reference to the 
latter illustration it will be noted that the wheel is held on 
the rim between seven rolls; the main driven roll shown at 
the right, two guide rolls, two edging rolls and two pressure 
rolls mounted between the edging rolls. The actual rolling 
of the metal is done between the pressure rolls and the edging 
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rolls. These are mounted on a carriage which can be moved 
toward or away from the main roll at the will of the operator, 
thus controlling the diameter of the piece being rolled. 
this way the diameter of the piece is maintained until th: 
flange and rim are fully formed by the rolls and then in 
creased to the finished size. 

The wheel is next transferred to a 2,500-ton hydraulic 
press where it is dished, giving the hub the required offset 
from the rim. During this operation the heat number and 
any other markings required are stamped on the wheel. After 
the wheels come from the press, they are allowed to cool 
after which the hub is bored and faced and the groove show- 
ing the limit of wear is cut in the outside of the rim. The 
wheels are then measured and marked with the tape siz 
after which they are ready for mounting. 

There are two unique features in this method of manu- 
facturing wheels: the piece is developed from the block to 
the finished wheel in a single heat and the rim is worked 
on all sides throughout the rolling process. The thorough 
working of the metal and the low finishing temperature 
insure the proper structure of the steel in the finished wheel. 

The method of making tires for locomotive or car wheels 
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SLICED INGOT 





Ingot Into Rolled Steel Wheels or Tires 


is in many respects similar to the process of making rolled 
steel wheels and the same machinery is used. The various 
steps in this process are shown at the left in Fig. 2. In pre- 
paring the bloom the center hole is enlarged in order that 
the bloom may be passed over the pressure roll. The flange 
is formed in the main roll while the top and bottom edging 
rolls maintain the proper width of the tire. In rolling tires 
two mills are used, the roughing mill forming the flange and 
drawing the tire partly to size, after which the rolling is 
finished in the second mill. In making tires, as in wheels, 
all sizes are rolled at one heat, thus insuring all the advan- 
tages of a low finishing temperature. 


VaLuABLE Recorps of the Nashville, Chattanooga & St. 
Louis were destroyed in a fire which burned a building of 
that company in Nashville, Tenn., on March 3; 
loss $50,000. 


estimated tota! 


Firty Per Cent is the reduction reported by the Philadel phi: 
& Reading in the number of fatal accidents to employees 1! 
1921, as compared with 1920; sixty-eight killed in the last yea? 
There was also a material recuc- 


and 34 in the year before. 
tion in the number injured. 
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Treated Water lmproves 


Locomotive Pertormance 


Six Years’ Use of Soda Ash Demonstrates Value in 
Avoiding Failures, Reducing Repairs and Saving Fuel 


By W. A. Pownall 


Mechanical Engineer, Wabash Railway 


HE writer has always taken great interest in the matter 
‘| f scale prevention in boilers because of the large finan- 
cial returns possible and would like to present for the 
mation of those interested the results of systematic 
s of boiler water treatment as in effect on the Wabash 

past 10 years. 


Tests of Soda Ash Treatment 


During the period 1902 to 1906, extensive service tests of 
sh treatment and observations of results were made on 
ne of the large railroads. These tests showed conclusively 
that the treatment of all waters with enough soda ash to 
ralize the sulphate hardness and provide enough excess 
ys to show an excess of sodium carbonate in water drawn 
from the boiler, in connection with the systematic blowing off 
the boiler through a blowoff cock properly located would 
iccomplish the following principal results: 
(1) Keep heating surfaces comparatively free from scale. 
2) Cause the scale forming solids, instead of crystalliz- 
ing on the heating surface, to be deposited as a soft sludge 
ind be carried back to the point of least circulation, the back 
mud ring, where it could be removed through means of a 
perforated pipe connected to the blow-off cock in the back 
orner. (3) Practically eliminate engine failures due to 
leaking flues, fire boxes, stay bolts, mud rings, etc. (4) 
Reduce stay bolt breakage and fire box renewals to a very 
low figure. (5) Decrease the cost of boiler repairs from 30 
5 percent. (6) Increase mileage between boiler washings 
desired amount. The tests also established the fact 
t the boiler would foam when the total dissolved solids 
out 240 parts per 100,000 and that enough blowing 
nust be done always to keep below that point. 
th full knowledge that these results were being obtained 
and that all methods were based not on any theorizing as to 
but on actual observations of results, the Wabash 
this method of treating water in roadside supply 
vith soda ash only and at every station where water 
ed any sulphates of lime and magnesia. Waters con- 
natural sodium carbonate, even though having a 
s of 20 to 40 parts per 100,000 are used in stationary 
at several of our plants and do not form scale, the 
veing free from scale after having been in service for 
ars. Observations of boilers using this type of water 
» be evidence enough to any thoughtful investigator 
ilar results can be obtained on other waters con- 
sulphate hardness if enough soda ash is added to 
e this hardness, or in other words to make it like 
ral non-scaling water. 
» emphasize, before discussing results, the fact that 
thod demands that all sulphate hardness waters over 
ting district must be treated in order to obtain re- 
Treatment here and there by soda ash only will give 
ly no good results, and it is probable that experience 
sort of partial treatment has condemned this method 
cases. 
r treatment was started on the Wabash in 1912, and 
extended until complete in 1916, when the total 
of waters treated was 109. On one division this 
operates over another road, and has not therefore 
| 4 position to treat the water at roadside tanks. How- 
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ever, treatment has just been started on this division by 
placing enough soda ash in the tank at the terminal to treat 
all water used over the division, and although this is a crude 
method and one needing careful supervision, the results at 
the present writing are encouraging. 


Engine Failures Due to Leaky Flues, Staybolts, 
Fireboxes, Ete. 


A failure due to boiler leaking is an expensive failure since 
it usually involves giving up the train and having another 
engine and crew come out after the train and failed engine. 
Aside from the expense, leaking boiler failures are an abso- 
lute indication, particularly in cold weather, as to whether 
or not heating surfaces have scale on them, and are also evi- 
dence of all the other incidental troubles that go with scale. 
The following table shows the improvement in reducing 
failures due to leaking for the year 1921, as compared with 
the year 1911, the year before treatment was started. 


F.nGineE FatLures Due to Leaxinc FLves, FireBoxes, Etc. 


‘--No. of failures—, Per cent -~Miles per failure—, 
Division 1911 1921 Decrease 1911 1921 

ee ar errr 141 0 100.0 21,653 No failures 
BME cisosk-o-o'nis ence 236 2 99.1 12,811 1,160,425 
ee en 232 4 98.3 20,878 989,068 
Springfield ........ 57 0 100.0 33,303 No failures 
MODETIG 2.0.0.0<:00-0:02 265 23 91.3 25,596 248,035 
ROGER biéecwwwabeon 931 29 96.9 20,770 541,748 


It will be noted that on two divisions the failures were 
entirely eliminated, on two other divisions they were prac- 
tically eliminated and for all divisions the percentage of 
decrease was 96.9. The mileage per failure increased from 
20,700 in 1911 to 541,748 in 1921. This improvement has 
not been made through the welding of flues into sheets, as 
this has been done on only a few engines and only on the 
superheater flues on divisions where the erratic water condi- 
tions and necessity for occasional use of very bad water made 
it seem advisable to weld in some of the superheater flues 
after they have been in service a year or two. 

A good example of what has been accomplished is shown 
by the performance of 25 2-10-2 engines placed in service in 
July, 1917, on what was before treatment considered the 
hardest water division. These engines have flues 23 ft. long. 
During the 41% years of service there have been seven failures 
due to leaking flues. The average time to first resetting of 
flues was 39 months, thirteen of the engines making from 40 
to 48 months actual service. The average flue mileage on 
the ten highest engines (and one has not yet had the flues 
reset) is 116,477. Each engine has 3,047 staybolts includ- 
ing 2,320 rigid stays, 639 American flexible stays and 88 
Tate flexible staybolts. There have been only 14 staybolts 
broken on the entire 25 engines. There are passenger en- 
gines running on this same division with nearly 300,000 
miles between flue resetting. 


Fire Box and Staybolt Renewals 


Up to 1915 the firebox work on the Wabash was rather 
heavy, and the road did not begin to really feel the effect of 
water treatment in decreased firebox renewals until after 
1915. However, from that time on there was a steady de- 
crease in the number of new fireboxes applied each year, the 
records for the last three years showing a reduction in fire- 
box renewals of 93 per cent over 1915. At the same time 
there have not been many renewals of side sheets or part side 
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sheets. It is to be expected that there will be certain cycles 
of firebox life and that there may be in the future a few 
years with heavier firebox renewal, but generally speaking 
the indications are that obsolescence will overtake renewal. 
The records of staybolt renewals per locomotive per year 
show that on the best treated division about one bolt per 
locomotive per year is renewed, whereas on the one division 
that has not had treated water, and which is not a really 
bad water division, the broken bolts per locomotive per year 
are 52. The broken bolts on the heaviest power on the Wa- 
bash consisting of Pacific, Con iidation, Mikado and Santa 
Fe type locomotives, all of which operate under treated 
water conditions, was from June, 1920, to July, 1921, only 
0.77 bolts per locomotive per year. These locomotives are 
equipped with flexible staybolts in the breaking zones only. 


Fuel Performance 


Keeping heating surface free from scale results in con- 
siderable fuel saving. As a rough method of showing the 
fuel saving the total tons of coal used in locomotive service 
each year have been divided by total equivalent ton miles, 
obtained by assigning an increased ton mile value to pas- 
senger car ton miles and assuming that switch engine ton 
miles is a function of freight ton miles. The omission of a 
separate figure for switching service ton miles explains what 
may appear to be a high value for “lb. of coal per ton mile.” 
This figure was kept up to 1919 and shows the following: 


1919 
Year ending June 30, 1912 1913 1914 1915 1916 (Dee. 31) 
Lb. coal equivalent per 100 ton 
NN rede ccna victiain on > 32.7 31.65 30.93 29.2 27.0 25.75 
Per cent decrease over 1912.... 0 3.21 5.41 10.69 17.41 21.25 
The decrease in fuel consumption from the year previous 
to water treatment to 1919 was 21.25 per cent, part of which 
can be attributed to extended use of superheater engines and 
brick arch, and the formation of a competent fuel 
organization. 


Cost of Water Treatment 


Considerable has been said in articles in the Railway Age 
about the heavy cost of blowing out. The officers of the 
Wabash realize that considering the waste of fuel and water, 
the cost of blowing off is possibly the major part of the cost 
of water treatment, but there is no guess work as to this ex- 
pense. On an ordinary division where the treatment will 
average 0.6 lb. of soda ash per 1,000 gallons of water, after 
the engine has made several hundred miles since the boiler 
was washed, it will then be necessary to blow out about 4 
per cent of the water to keep below the foaming point. This 
will entail a fuel waste of approximately 1.1 per cent of the 
coal used, and the total cost of the coal and water wasted 
would be about $0.026 per 1,000 gallons. The average cost 
between washouts will be less than this, since very little blow- 
ing is done after washout until the concentration has reached 
the foaming point. This cost should always be considered 
as a part of the cost of water treatment. Under ordinary con- 
ditions it is usually cheaper to blow out a boiler than to wash 
it out at the terminal, but this cost of blowing out should 
never deter one from treating water, as it is much more than 
offset by fuel saving from clean heating surfaces and by other 
attendant benefits. 

One thing that is very essential to the successful use of 
treated water is the support of the enginemen. It is their 
intelligent use of the blow-off cock that makes it possible to 
use this method of treatment. Blowing off a glass of water 
when the engine reaches its terminal relieves the engineman of 
part of the burden, but in freight service it is still necessary 
for considerable blowing off to be done between terminals. 

I have read carefully the various articles brought about by 
Mr. Knowles’ paper, and I do not feel like criticising any 
of the statements made but simply wish to present results 
that speak for themselves, and which will always be open to 
investigation by anybody interested. As regards the use of 
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boiler compound, I agree with Mr. Bardwell—there is no 
mystery. It is a clean-cut proposition in which one knows 
what is used for treatment, and knowing what is in the water, 
and the amount of treatment applied, should know what to 
expect in the way of results. The use of anti-foaming com- 
pound reduces the amount of blowing off necessary, and 
where the alkali salts in the treated water are not very high 
and it is not desired to make large mileage between washouts 
or water changes, the use of the anti-foaming compound 
should make it possible to get along without blowing off. On 
districts where the natural alkali salts are high, the anti- 
foaming compound has been found a necessity for practical 
operation. 

The statement made by Mr. Coyle of the Great Northern, 
that a foaming point of 200 grains per gallon had been 
settled on because it happened to be the foaming point in a 
boiler where a lot of sludge and fine scale was set loose, does 
not agree with our experience. We have found through 
analyses of many thousands of waters taken from locomotive 
boilers which have been free from scale for years, that the 
water will foam when the concentration of dissolved solids is 
about 240 parts per 100,000. This varies somewhat; it will 
be a little lower if there is any unusual amount of mud in 
the water or decayed vegetable matter, and will run a little 
higher when all waters are clear. 

Wabash boiler waters are in general not high in sulphate 
hardness, although rather high in total hardness, so that 
when untreated they form heavy scale. We appreciate that 
waters on railroads further west and in the Southwest are 
in many cases very high in sulphates as well as in foaming 
solids, and that treatment presents a much more serious and 
difficult problem than we have had to deal with. 

Any steam user who does not use some method of treat- 
ment to prevent scale formation in his boilers is over-looking 
an opportunity to save much money. Whether scale preven- 
tion is to be accomplished by the use of boiler compound, by 
soda ash, or by water softeners is governed by financial con- 
ditions—any method pays; but any one of these methods in 
order to be successful must be accompanied by proper and 
intelligent supervision. The greatest argument against the 
treatment with soda ash alone is the foaming tendency of the 
treated water or the cost of blowing off to overcome this foam- 
ing tendency. If all waters were treated through the softener 
the low amount of lime solids in the treated water would 
make it possible to run with higher concentration before 
foaming took place, and consequently with a lower cost for 
blowing off. Information as to how high concentration can 
be carried in the boiler water before foaming takes place 
when all waters are treated through softeners could possibly 
be furnished by a few roads that have a complete division or 
divisions equipped with softeners. This figure may be rather 
high where anti-foaming compound is used in connection 
with the completely softened water. On the other hand, there 
is the possibility of some one, or several plants not operating 
properly at all times which would mean an increase in lime 
solids with resultant foaming concentration not much greater 
than with other methods of treatment. 

The saving due to reducing blowing off can be figured at a 
definite value per 1,000 gallons of water and set against the 
interest, depreciation and operating charges for the softeners. 
Similarly, costs can be figured in determining whether the 
use of anti-foaming compound to reduce the amount of blow- 
ing off would be profitable. Some value should be attached 
to the psychological effect on enginemen of not having to do 
so much blowing off. 

Nothing in the foregoing should be construed as in opp 
sition to any method of treatment. Each method, if properly 
supervised, may accomplish from partial to complete results 
in scale prevention, and I have merely tried to show results 
which have been obtained on the Wabash through the use of 
soda ash, and are possible on any other railroad. 
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Calculating the Efficiency of Boiler Seams 


Tables Reduce the Chance for Error and Facilitate 
Work; Points Where Failure Is Likely to Occur 


By R. J. Finch 


American Locomotive Company, Schenectady, N. Y. 


ermine the efficiency of a seam, it is necessary to 


culate the breaking strength by the different ways 


hich it may fail; namely, by shearing the rivets, 
plates between rivets, crushing the rivets or plate, 


ombination of two or more of the foregoing causes. 
ulation which shows the least result is the actual 
of the seam. Thus, the efficiency of a seam is the 


ie actual strength of the seam, or the strength of 
t part, to the strength of the solid plate. 


ike these calculations is a tedious task, espectally 
iiculations are made longhand and no slide rules or 


machines are available. The purpose of this 
to present two tables with an explanation of their 
e tables when thoroughly understood and then 
of, will shorten the work of finding the efficiency 
The short method eliminates the tedious 
consequently, in making the calculations one is 
t to overlook some vital point of weakness in the 
h point may be out of the ordinary but still may 
is also the purpose of this article to indicate the 
ere weakness, or the point of lowest efficiency, 
r and yet might be easily overlooked. 
lain the use of the tables, two sketches of parts of 
al seams are shown. Fig. 1 shows a section of a 
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sextuple Riveted Seam 





Fig. 2—Decuple Riveted Seam 


veted seam and Fig. 2 a section of a decuple 
m. While only the two types of seams are here 
hould be understood that the tables apply equally 
iadruple, octuple or any other type of riveted seam. 
shows the ‘‘value of rivet holes in plates,” or 
might be more explicit to say that this table shows 
1 removed from the plate for various sizes of holes 
sses of plate. The table is based on an ultimate 
ngth of 55,000 lb. per square inch for boiler steel, 
- is almost universally used. The table ranges 
s of plates from % in. to 1 5/16 in., and in 
ers from 14 in. to 1 7/16 in., or a range in rivet 
ters from 9/16 in. to 114 in., the diameter of the 
being taken as 1/16 in. larger than the rivet 
ing. 
gives the shearing value of iron and steel rivets 
rent sizes of rivets shown in Table I. This table 





is based on an ultimate shearing strength of iron rivets of 
38,000 Ib. per sq. in., and 40,000 and 44,000 Ib. per sq. in. 
for steel rivets, the shearing strengths of 38,000 and 44,000 
being those allowed by the Interstate Commerce Commission, 
while 40,000 lb. for steel rivets is the American Locomotive 
Company’s practice. 


Calculating the Efficiency of Seams 


Referring to sextuple seam (Fig. 1) and assuming the 
pitch, P, is 8 in., diameter of rivet before driving 11% in., 
after driving 1 3/16 in., thickness of plate 13/16 in., steel 
rivets being used, the efficiency through outer row, 4A, is 
found to be as follows: 

8 — 13/16 
8 

To find the efficiency through other rows of rivets, proceed 
as follows: ; 

Strength of solid plate is— 

8 & 13/16 & 55,000 = 357,500 Ib. 

In row B two rivet holes have been taken out, but if the 
plate fails here, it must shear off one rivet (two halves) in 
the outer row. 

From Table I it is found that the strength removed is 
2 X 53,066 lb. and the strength added, from Table II, is 
48,730 lb. The efficiency through row B then is 

357,500 — (2 & 53,066) + 48,730 
357,500 


In row C two rivet holes are taken out, but to fail here it 
would be necessary to shear off five rivets (two rivets in 
double shear and one in single shear) and it is readily seen 
that the added strength is considerably more than the re- 
moved strength and no calculations are necessary. 

The efficiency has been found by breaking through the 
different rows and the next step is to find the efficiency due 
to shearing of the rivets as a whole. To fail in this manner 
it is necessary to shear off nine rivets (four in double shear 
and one in single shear). 

Then, 

48,730 X 9 © 
357,500 

The efficiency of this seam is the value found for row B, 
or 83.9 per cent. 

If the thickness of the plate had been assumed 11/16 in. 
instead of 34 in., the strength of the metal removed by one 
rivet hole would be 44,902 Ib. instead of 53,066 lb. It is at 
once noted that the least efficiency is in the outside row and 
is 85.1 per cent; in other words, on a seam of this type, 
when the shear of a rivet is greater than the strength removed 
by a rivet hole, the least efficiency must be in the outer row 
of rivets and it is not necessary to make any calculations 
for the efficiency of other rows. The shear of the rivets as 
a whole should always be calculated, as it sometimes hap- 
pens, although seldom, that the least efficiency may be in 
the rivets. 


== 85.1 per cent 





= 83.9 per cent 


= 122.7 per cent, efficiency of rivets 


Decuple Riveted Seam 


The decuple riveted seam, Fig. 2, is taken care of iden- 
tically the same as the sextuple riveted seam, except that 
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an inspection of values from the two tables will quickly 
show that the efficiency through rows B, C and E must al- 
ways be greater than the efficiency through the outer row, 
and, therefore, these rows in a riveted seam of this type need 
not be considered. The efficiency of the outer row is found 
exactly the same as for the sextuple riveted seam and the 
efficiency through row D is found the same as for row B of 
the sextuple seam, except that the tensile value of four rivet 
holes is deducted and the shearing strength of four rivets 
added. If the shearing value of a rivet is more than the 
strength removed by a rivet hole, it is useless to do any 
figuring for this row as it is at once noted that the efficiency 
will be more than in the outer row. The efficiency for the 
shear of the rivets as a whole is also found by the same 
method as for the sextuple riveted seam, except here the 
shear of 20 rivets (8 in double shear and 4 in single shear) 
is compared with the strength of the solid plate. 

As for further points to be considered in calculating seam 
efficiencies, attention is called to the distance from the row 
of rivets to the edge of the welts (both inner and outer) or 
the dimension Z on Figs. 1 and 2. In a well designed seam 
this distance or dimension L should always be great enough 
to insure that the metal between the rivet and the edge of 
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Fig. 3—American Locomotive Company’s Standard Sextuple Seam 


the welt will stand the full shear of the rivet. This should 
always be calculated, and if found to be less than the value 
of the rivet, this value must be substituted instead of the 
rivet value for these particular rivets. Likewise, the dimen- 
sion F (distance from inner row to center line of the seam) 
shown on Figs. 1 and 2 must be sufficient so that the metal 
between the rivet and the edge of the plate will stand the 
double shear of the rivet. If it should be found less than 
the rivet, this value must also be substituted. To compare 
this shearing strength of the plate behind the rivet with the 
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strength of the rivet itself, it is simply necessary to find the 
cross sectional area of the metal behind the rivet in square 
inches and multiply this area by 100,000 lb. The crushing 
or shearing value of the plate is 50,000 1b. per sq. in., and 
this metal ‘being in double shear accounts for the figure given 
above. 

Another point to be considered for possible weakness js 
the back pitch, or distance between the longitudinal rows of 
rivets, dimension M in. Fig. 1, sextuple seam, and dimen- 
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Fig. 4—American Locomotive Company’s Standard Decuple Seam 


sions U and K in Fig. 2, decuple seam. Here it is essential 
that this distance be sufficiently great, so that the di iagond 
distance with two rows of rivet holes deducted, be grea 
than the straight distance with one row of rivet holes de 
ducted. In other words, the net breaking strength through 
the diagonal must be greater than the net breaking strength 
through the straight rows, or the sheet might break saw 
tooth fashion and the calculations for efficiency be upset 
(A dotted line in Fig. 2 shows what is meant by breaking 
diagonally between rows.) In order to be assured of the 
proper distance for the back pitch, it is advisable, when 
designing seams, to have some sort of a formula that will 
give the ‘desired ‘distance. This condition is well covered }) 
the formule given in the A.S.M.E. Rules for the Constru 
tion of Boilers of Locomotives, Part I, Section II!, of the 
A.S.M.E. Boiler Code, page 8, paragraph L-23. 

Seams of high efficiency, like the decuple seam iHustrated 
in Fig. 2 and the diamond seam, which will be discuss 
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later, are used where a saving of weight is important, and 
oftentimes the welts (both inner and outer) are made thin 
to save weight, but there is a limit to the reduction in thick- 
ness of the welt strips. Suppose for example, this decuple 
seam was used on a plate 11% in. thick and this seam was 
to have an efficiency of 92 per cent. Should the welts be 
made only 9/16 in. thick, both welts could then fail through 

















row E, leaving this row of rivets intact in the plate itself. 
Therefore, it is very important that the ratio of net area of 
the metal in the two welts through the row of rivets next to 
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Fig. 5—Diamond Seam 


the center line of the seam to the plate be at least equal to 

he percentage of efficiency of the seam. 
he American Locomotive Company’s standard sextuple 
ims are shown in Fig. 3, while Fig. 4 shows stand- 
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ard decuple seams. These tables not only show rivet pitches, 
rivet diameters, thicknesses and widths of welts for the differ- 
ent thicknesses of plates, but also carry the efficiencies for 
different plate thicknesses. The efficiencies shown on these 
standard seams are on the basis of an ultimate tensile 
strength of plates of 55,000 lb. per sq. in. and 40,000 Ib. 
per sq. in. for shear of rivets. In checking the efficiencies of 
these seams by the method given above, the line next the 
bottom in Table II should be used for rivet values, or the 
line based on a rivet shear of 40,000 lb. per sq. in. 

The question might be asked as to the reason for having 
both a standard sextuple and decuple riveted seam covering 
the same thickness of plates. The American Locomotive 
Company’s general practice is to use the sextuple riveted 
seam on smaller boilers, up to approximately 65 in. diameter, 
and the decuple seam for larger sizes. The decuple seam has 
an efficiency about eight per cent greater than the sextuple 
seam, and by using this seam the same factor of safety is 
obtained with correspondingly thinner plates. In cases where 
a saving in weight is important, the decuple riveted seam is 
often used where the diameter is less than 65 in., and vice 
versa, larger boilers than 65 in. are built with sextuple riveted 
seams due to some modifying factor, such as railroad com- 
pany’s specification, additional weight required, etc. 

It is within the limits of possibility to design a seam with 
a higher efficiency than the decuple seam shown, the most 
common type being the diamond seam illustrated by Fig. 5. 
This seam on long barrel courses and properly designed, can 
have a theoretical efficiency as high as 98 per cent. There 
are, however, certain drawbacks to a seam of too high an 











rABILE I—REDUCTION IN TENSILE STRENGTH 





OF PLATES DUE TO RIVET HOLES OF VARIOUS SIZES 















































BasEp on Piates Havine a TENSILE STRENGTH oF 55,060 Lb. Per So, IN. 
nches , % i} ¥V, 18 % 13 1 lv 1% 1 1% lf; 134 lye 
) ( inches ‘ 78 3 34 is 7B 18 1 ly 1’ lys 1\Y% 1y 136 16 1% 
7,734 8594 9,453 10,313 11,172 ...... 
8,701 9,668 10,635 11,602 12,568 13,535 
9,668 10,742 11,816 12,891 13,965 15,039 ...... 
0,635 11,816 12,998 14,180 15,361 16,543 17,725 “4 ; 
nea 11,602 12,891 14,180 15,469 16,758 18,047 19,336 ...... sss00- 
i2,568 13,965 15,361 16,758 18,154 19,551 20,947 22,344 ...... see 
13,535 15.039 16.543 18,047 19,551 21,055 22,559 24,063 25,566 ...... 
16,113. 17,725 19,336 20,947 22,559 24,170 25,781 27,393 29.004 ae 
~. 18,906 20,625 22,344 24,063 25,781 27,500 29,219 30,938 ...... eth 
21.914 23,740 25,567 27,393 29,219 31,045 32,871 34,697 
wees 25,137 27,071 29,004 30,937 32,871 34,305 36,738 
: a” 26.533 28.575 30,615 32,656 34,697 36,738 38,779 ...... : si 
ee eee nesses ear.es 90,078 32,226 34,375 36,523 38.672 40,820 42,969 eae eg 
31,582 33,837 36,094 38,350 40,605 42,861 45,117 ...... foe 
35.449 37,813 40,176 42,539 44.902 47,266 49,629 TASS 
wuiee+ 39,531 42,002 44,473 46,943 49,414 51,885 boveoe: 
” eae 41,250 43,828 46,406 48,984 51,563 54,141 ............ rend 
aie wise. 45,654 48,340 51.025 53,711 56,396 59,082 ...... 
47,480 50,273 53,066 55,859 58,652 61,445 ..... 
ae nis w.+++ 52,207 55,107 58,008 60,908 63,809 ......  . 
ci 54,141 57,148 60,156 63,164 66,172 ..... 
wese-+ 59,189 62,305 65,420 68,535 71,659 
61,230 64,453 67,676 70,898 74,121 
eae ee . Ota a 63,271 66,602 69,932 73,262 76,592 ...... 
ass ee 65,313 68,750 72,188 75,625 79,063 82.500 
cesees 70,898 74,443 77,988 81,533 85,078 
73,047 76,699 80,352 84,004 87,656 
Wea is ssa nec ee 75,195 78,955 82,715 86,475 90,234 
77,344 81,211 85,078 88,945 92,812 
weeeee 83,467 87,441 91,416 95,391 
85,723 89,805 93,887 97,969 
i oes = mre ae 87,979 92,168 96,357 100,547 
90,234 94,531 98,828 103,125 
92,490 96,895 101,299 105,703 
94,746 99,258 103,770 108,281 
TABLE I]—SHEARING VALUE OF IRON AND STEEL RIVETS 
nches , Ys 74 3] VY 13 7% t§ 1 1} 1% 145 14% 14 13% 1 fs 
in... 21963 2485 3068 3712 ~=—«. 4418 5185 .6013 .6962  .7854 .8866 .9940 1.1075 1.2272 1.3530 1.4849 1.6230 
hol 
' 5 13 34 13 7K 18 1 13s 1% 1}; 1% 1} 1% l¥y 1% 
2485 .3068 .3712 .4418 5185 6C13 .6903  .7854 .8866 .9940 1.1075 1.2272 1.3530 1.4849 1.6230 1.7671 
I iT 
eT q 
.. 9,443 11,658 14,105 16,788 19,703 22,850 26,231 29,843 33,691 37,772 42,085 46,634 51,414 56,426 61,674 67,150 
steel 
(40.000 
Sere sles! Ee Be eee 9,940 12,272 14,848 17,672 20,740 24,052 27,612 31,416 35,464 39,760 44,300 49,088 54,120 59,396 64,920 70,684 
f steel 
“-" 10.934 13.499 16,333 19,439 22,814 26,457 30,373 34,558 39,010 43,736 48,730 53,997 59,532 65,336 71,412 77,752 
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efficiency as well as to a seam requiring a wide inside welt 
like the diamond seam, some of these drawbacks being as 
follows: Accessories to a locomotive such as air pumps and 
reverse gears are fastened to the boiler shell by means of 
brackets, and it is almost always impossible to design these 
brackets so that the studs attaching them to the shell will 
permit of as high an efficiency in the shell sheet as 98 per 
cent, thereby making it necessary to apply diamond shaped 
liners to the shell underneath these brackets, in order to keep 
the efficiency through these stud or bolt holes up to the 
efficiency of the seam, which is absolutely necessary inas- 
much as the thickness of the plate is generally based on the 
seam. The wide seam noted above also interferes with these 
brackets and liners, oftentimes making it necessary to put 
studs or rivets in the seam itself, thereby weakening it to 
below its theoretical efficiency. Especially is this true in the 
case of handrail post studs, which very often necessarily 
come in the seam. Unless the seam has some rows of high 
efficiency as the decuple seam rows B, C and E where these 
studs can be placed, the efficiency of the seam is impaired. 
The difficulty in locating attachments when wide welt seams 
are used, accounts for the sextuple seam being used on small 
boilers; that is, the smaller the boiler the harder to find 
place for attachments, and consequently here the seam with 
narrower welt works out the best. 

The diamond seam is even more susceptible than the 
decuple seam to weakness at the inner row of rivets (marked 
A on Fig. 5) due to the higher efficiency and to the fact 
that the rivets must be placed close together in order to get 
sufficient rivets in the seam. The usual spacing of rivets in 
this row is about 3% in. Assuming % in. plate, 1 5/16 in. 
rivet holes, 98 per cent efficiency, the thickness of the two 
welts must be as follows: 


34%X % xX .98 —— : 
: —_—— = | 3/16 in. 
3%—1 5/16 


against 1% in. and 9/16 in. welts, or a total thickness of 
1 1/16 in. for the decuple seam. This greater thickness of 
welts, coupled with the much wider inside welt, eliminates 
to a great extent, if not wholly, the saving in weight in the 
plate itself, due to the higher efficiency, and thus the reason 
for the use of this seam has been defeated. 





Fuel and Locomotive Performance on the 
Central of Georgia 


HE statement has been made that whatever tends to 

conserve locomotive fuel tends also to improve the gen- 
eral operating performance of a railroad. This seems to be 
borne out by the statistics of the Central of Georgia for the 
year 1921. During the year the railroad conducted a fuel 
economy campaign that developed a fine spirit of co-operation 
among the employees. ‘The results in fuel saving were excel- 
lent. As shown in Table 1 the railroad saved more than half 
a million dollars during the year by improved locomotive fuel 
performance, this saving resulting in part from direct reduc- 
tions in the fuel bill and to a lesser degree from incidental 
economies in operation as shown in the summary. 

The spirit developed by the campaign on fuel saving has 
materially affected the operation in other ways and it is felt 
that it was an important factor in the excellent passenger 
train performance. Throughout the 12 months, 98.7 per cent 
of all passenger trains were on time. The operation of mani- 
fest freight trains was also improved, the percentage on time 
increasing from 76.5 in 1920 to 93.1 in 1921. Engine fail- 
ures were materially reduced and the average mileage per 
failure rose to 57,572. Overtime was reduced to a remark- 
able degree, the overtime for enginemen and trainmen in 
1921 being 23 per cent less than 1920. In vard service, 
overtime was 45 per cent less and in shcps, 67 per cent less. 
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In announcing the results of the fuel saving campaign, 
the Central of Georgia Employees’ Magazine makes the 
following comments: 

“It is not necessary to state that this amount of money 
saved in coal has enabled the maintenance of equipment and 
maintenance of way departments to work more men and to 
use more material in the past year than would have bee 
possible if this saving had not been effected. 

“The credit for this fine performance is due to every one 
on the railroad who had anything to do directly or indirectly 
with the consumption of coal. By this time, as a result of 
the very intensive campaign on fuel economy, all of us are 
thoroughly familiar with the fact that practically every one 
on the railroad has something to do directly or indirectly 
with the question of fuel economy. , 

“At the various meetings which have been held by division 
committees on fuel and employees generally on the various 
divisions, the latter part of December, 1921, and the first 
part of January, 1922, resolutions have been made to the 
effect that every effort will be made to make a still greater 
saving in the year 1922. Fuel economy is a vital element 
in the operation of our railroad at this time; not only in 
respect to the direct saving as result of decrease in amount 
of coal used, but it has a direct influence on the prompt 
handling of business. The employees of the Central of 
Georgia are to be congratulated on the fine showing in the 
year 1921 as reflected by the figures given herewith.” 


TABLE 1—ANALYSIS OF FUEL SavING 


Actua! cost of coal 12 months ending December 31, 1921-1920, as charged 
to operating expenses 


12 Months 12 Months 
1921 1920 Decrease 
EE, Ws aba cegwaaliies 511,520 637,412 125,892 
NE) Gracglsioieinia clases cs eioiswiaie-e'ares $2,092,647 $2,741,133 $648,486 
Average cost per TON......0.000.00 000 $4,091 $4,300 $0,209 


Saved by better performance 91,254 tons 

At an average of 50 tons per car, the detention of 1,825 cars was saved. 

Figuring an average of 10 days per car, from mine back to mine, there 
were saved 18,250 car days. 

Figuring an average of 28 cars per train at an average haul of 250 miles, 
there were saved the operation of 261 trains, also operating 32,625 
locomotive miles. ; 

Saving in car miles and ton miles based on average haul of 250 miles 
loaded cars and 250 miles empty back to the mine: 

Car miles 
Ton miles 


COP eee eee reer reese sreseeseeeses 


912,500 
36,503,750 


Ce 


Summary Saving in Money 
Se ae ee es | 350,999.47 
TG,250 Car Gags at SIGS Ger GAG 6 occ siceiccccc ccciccscvce 18,250.00 
36,503,750 Ton miles at actual transportation cost, or . 
per ton mile 


en decaie averse 0\ah an. 6'be lo lee Sime ioe b Beis oibie 124,112 

Locomotive repairs 32,625 miles at .30 per mile............ 9,878.5 

Freight car repairs 912,500 miles at .02 per mile.......... 18,250 
EE NN ae aa kaa eal ae ge eek owen $521,399.72 


TasLe 2—PAssENGER TRAIN PERFORMANCE, 1921 


Number passenger Number passenger Percentage 
Month i 


trains run trains on time on time 
{oauery Svatta tates eit Masato a ye catcane atone 2,937 2,867 98 
PENNE sorption aber diaiwiets hoe = 2,656 2,592 98 
PIER ears ceca Di siciard essing esos 2,941 2,888 98 
(OS RR rete ere eee 2,850 2,816 99 
Ns aie Drnchesine nies Grciata seas 2,814 2,779 99 
— re ee any Ue OE Ae ee Fa 2,792 2,763 99 
PRR hc arr eat sictassinicaeic x mien no 2,814 2,780 98.8 
RNIB Cocoa iis -slasasanang. die lohave le 2,820 2,802 99.4 
RSEEORIEE o.oo d:6:0:eic'eve.e 0 vldia oe vee 2,722 2,706 99.4 
IIR Socal sSe vane sh athvaid peptwierate 2,811 2,795 99.4 
MMI io oan rons Siac esoracs claiaoute 2,803 2,779 99.1 
ON a ee ee ee 2,935 2,889 98.4 
Totals for 1921.... 33,895 33,456 98.7 


TaBLE 3—ComPaRISON OF ENGINE FAILURES, 1920 aNpD 1921 


Number failures wliles per engine failure 
: cs i a 








¢ : 
Month 1921 1920 * 1921 1920, 
PNRM ae soralsis orci chewarnansiet 16 40 42,788 18,01; 
Ee ee 17 27 36,731 25,434 
BRN. GS.caschediianenones 18 48 39,198 15,400 
SE nal opkaaanuniias 6 34 112,174 19,733 
ee ee 11 17 63,271 41,710 
EES epee at De 6 19 118,942 39,31) 
ON se ig a a oe 8 31 94'406 22,47 
BRM hc oie orisacsa cs cette 12 33 58,747 22,70) 
UNI onsen ieass eieus 16 42 40,611 17,132 
NE ia ans ced don 6 19 112,813 38,457 
eee 15 36 43,139 18,966 
December ................ 13 24 48,819 29,04: 
a 

144 370 Average Avert 

oa 1921 708 


; 57,572 By 
Increase in average miles per engine failure, 1921 over 1920, 33, 
miles. or 58.66 per cent. 
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Handling Locomotives at Engine - 


houses * 
By J. P. Gundaker, 


28th Street Enginehouse, Pennsylvania Railroad, Pittsburgh 


‘THE Twenty-eighth Street enginehouse at Piitsburgh 
handles from 160 to 180 passenger and switching loco- 
motives each 24 hours in normal times. When a pas- 
senger train arrives at the Pennsylvania station, the locomo- 
is cut off from the train and run up to the inspection pits 
t Twenty-sixth Street, where it is inspected. 

(he defects found are reported on forms M. P. 62, and 
iese forms are then sent through a pneumatic tube to the 

ichouse office at Twenty-eighth Street. 
[wo clerks on each eight hour trick write up the work 
the forms, M. P. 62 on work cards, M. P. 142 b, which 
ire then sent to the storage yard through another pneumatic 
tube, if the locomotive has only minor defects; or if fire is to 
e drawn for repairs, the work is delivered by the work dis- 
tributor to the gang foreman at the repair pits or to the gang 

foreman in the enginehouse. 

\fter the locomotive has been inspected, the crew takes it 
to the ash pit where they turn it over to the enginehouse 


[he fire is then cleaned or drawn on one of the four pits, 
are filled with water to within several inches of the 
f the rail to reduce dust and gas and to quench the live 
The cinders are removed from the pits to cinder 
yy an overhead electric crane with a clam-shell bucket. 
\fter the fire is cleaned or drawn the locomotive is moved 
ast the coal wharf where the tank is loaded with passenger 
oal and about five hundred pounds of low volatile coal is 
| on the front of the tank to keep down the smoke while 
city limits, in accordance with a city ordinance. 
\fter the coal is placed on the tank the locomotive is moved 
to the sand house and the water plug, where the sand box 
the cistern are filled. 
locomotive is then run on to the turntable and headed 
direction in which it is next to be used, after which 
iostler places it in the storage yard or on the repair pit. 
(he head inspector on the inspection pit marks on the 
id of the tank, in chalk, the destination of the locomo- 
for the information of the hostler. 
(he repair pits at Twenty-eighth Street, Pittsburgh, are 
number with a capacity of from twelve to fifteen 
tives, according to their classes or sizes. Light re- 
which require the locomotive to be jacked up, such as 
| of driving spring hangers, renewal of engine truck 
or slight alterations to spring rigging, are 
med on the repair pits. Also work which requires the 
be drawn, such as flues or firebox calked or flues 
or light repairs in smoke box or to boiler valves, can 
formed on the repair pits. 
r the repairs to the locomotives are completed on the 
its or in the enginehouse they are sent to the storage 
remain until they are marked up and dispatched on 


maers 


| 2 ] 1 
er shells, 


motives which are originally sent to the storage yard 
e ash pits and which require only light repairs, such 
as tening bolts and nuts, refilling grease cups, and re- 
pairs to piston rod or valve stem packings, are placed on one 


of three pits in the storage yard until repairs are com- 
pleted and then are lined up on one of the seven out-bound 
trac 

\fter a locomotive is assigned to a run by the engine dis- 
patcher the allowance of valve oil is placed in the lubricator 
by a locomotive preparer, the engine oil, to oil the machinery, 
and the cotton waste, to clean windows and lamps, are placed 
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ed from the Mutual Magazine. 
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on the engine. The hand lanterns are filled with signal oil 
and the markers and torches are filled with carbon oil. 

Eighty minutes before depot leaving time on a through pas- 
senger run, or 60 minutes before depot leaving time on a 
local passenger run, the engineer and fireman are required to 
report for duty and oil and inspect the locomotive and build 
up the fire. At 40 minutes before depot leaving time the 
engine is required to leave the storage yard and proceed to 
the depot, the fireman filling the cistern with water at the 
plug on the out-bound track. 

Every precaution is taken to make the locomotives safe 
for the train employees and the traveling public. Two out- 
bound inspectors examine carefully every locomotive marked 
up for service and report any defects found to a gang fore- 
man who sees that they are corrected before the locomotive 
leaves. 

An assistant enginehouse foreman is present at all times to 
see that defects are corrected and locomotives dispatched 
promptly so there will be no delay to the trains at the depot 
and, so far as is humanly possible, no delay to trains on the 
road due to locomotive failures. 


The Railway and Locomotive 
Historical Society 


[FSS than 100 years ago the first locomotive was placed in 

operation in this country. ‘The development of the rail- 
roads which followed brought about such rapid progress that 
in half a century the continent was settled from the Atlantic 
to the Pacific and girded with a network of steel which 
so hastened its industrial development that within a short 
span of a century the American republic rivaled in wealth 
and power the leading countries of the old world. This is 
but one aspect of the influence cf the railroads upon the 
progress of this nation. ‘The complete story, if it could be 
told, would be more thrilling than fiction, of deeper signifi- 
cance than military campaigns or battles. 

The history of the railroads in the United States is re- 
corded only in fragments. ‘There is no record of many of the 
important details of the early development and as time goes 
on the present knowledge will be lost unless carefully pre- 
served. Here and there throughout the country will be found 
a few earnest workers whose interest in railroad history has 
led them to collect data on the early progress of rail trans- 
portation. In order to make their work more effective, about 
50 persons interested in early railroad history have formed 
an organization under the name of the Railway and Loco- 
motive Historical Society. 

The first two bulletins of the society have now been issued, 
and contain some interesting articles which can be judged 
from the following titles: Yesterdays on the New York 
Central, The Story of the New England, America’s Most 
Famous Train, The Fall River Line Boat Train, Eddy 
Clocks, Some Experimental and Historical Locomotives of 
the Chicago and North Western, The Rival Builders, the last 
named giving many important particulars of locomotives 
built by William Mason and the Taunton Locomotive Works. 

Some of the data regarding these locomotives is noteworthy 
as giving an indication of the rapidity with which mechan- 
ical design progressed in the early period of railroad history 
and also as showing the extent to which the pioneer builders 
anticipated some of the most recent innovations in locomotive 
appliances. The changes in the type of valve gear furnishes 
a typical illustration. The early locomotives were built 
with V-hook valve motion. In 1855 William Mason built 


locomotives for the Toledo & Illinois with Stephenson link 
motion and in 1874 a locomotive for the New Bedford Rail- 
It was not until 


road was fitted with the Walschaert gear. 








































30 years later that the Walschaert design was generally 
adopted. Other interesting items which may be worthy of 
mention are the following: William Mason locomotive No. 
139, built for the Chicago, Burlington & Quincy in 1863, 
had a water leg in the firebox; No. 233, built for Toledo, 
Wabash & Western in 1866, had electric apparatus in the 
boiler to prevent formation of scale. 

The officers of the Railway and Locomotive Historical 
Society are: Presideni, Charles E. Fisher, Taunton, Mass. ; 
vice-president, Herbert Fisher, Taunton, Mass.; recording 
secretary, C. W. Phillips, Taunton, Mass.; corresponding 
secretary, R. W. Carlson, Escanaba, Mich.; treasurer, A. A. 
Loomis, Jr., Berea, Ohio. 


Commission 
Orders Power Brake Investigation 


Interstate Commerce 


HE Interstate Commerce Commission, under date of Feb- 

ruary 20, has ordered an investigation to determine 
whether and to what extent, power brakes now in general use 
are adequate and in accordance with requirements of safety; 
what improved appliances or devices are available for use; 
and what improvements may or should be made. Hearing 
to be held at Washington, April 6. 

A supplementary order was issued on March 4, addressed 
to all railroads reporting to the I. C. C., directing them to 
file a statement not later than the first day of April, 1922, 
covering the information called for below: 

1. Copies of rules, bulletins and other instructions pertain- 
ing to operation, inspection, testing and maintenance of air 
brake equipment. 

2. List of locations where facilities are provided for in- 
spection, testing and repair of air brake equipment, together 
with a brief description of facilities and number of employees 
engaged in this work at each of such points. 

3. List of locations where tests of pressure retaining valves 
are made, and description of such tests. 

4. Statement showing location, length and gradient of all 
grades more than one mile in length and having a maximum 
gradient of one per cent or greater. 

5. Description of practices in manipulating brake equip- 
ment for controlling trains descending said grades, showing 
types of equipment and brake pipe and main reservoir pres- 
sures used; limiting number of cars or tonnage for each of 
said grades; and speed limits specified. 

6. Statement showing locations, if any, where trains are 
required to stop on said grades for the purpose of inspection 
of brakes or cooling of whecls. 

7. List of accidents on said grades which occurred during 
the calendar years 1919, 1920 and 1921, resulting from fail- 
ure properly to control speed of trains on grades, which 
caused personal injury, loss of life or property loss of $500 
or more, together with number of injuries and fatalities and 
the property loss sustained by the carrier as a result of each 
such accident. 

8. Statement for each of three years named, showing num- 
ber of couplers broken, drawbars pulled out, and break-in- 
twos from other causes, together with derailments resulting 
therefrom, which occurred on said grades. 

9. Statement for each of three years named, showing num- 
ber of car wheels renewed for the following causes: (a) 
Burst, (b) Cracked, (c) Brake burn, (d) Slid flat. 

10. Statement showing in detail] to what extent, if any, 
hand brakes are used for controlling the speed of trains. 

11. Statement showing what power brake equipment other 
than air brake equipment, if any, is used and extent of such 
use. 

12. Number of accidents which occurred during the calen- 
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dar year 1921, resulting in personal injury or loss of life 
from each of the following causes: (a) Burst or parted air 
hose, (b) Emergency application of air brakes, (c) Unde- 
sired quick action of brakes, (d) Train parting, (e) Faulty 
manipulation, and (f) Accidental interference with proper 
operation of brakes. Show the cause, number of injuries and 
fatalities in each case, and the total property loss sustained 
by the carrier. 

13. Statement for the calendar year 1921, showing terii- 
nal and road delays to trains, due to causes attributable to 
improper manipulation or operation of air brakes or defec- 
tive brake equipment. 

14. Suggestions for improvement of air brake conditions 
or practices, and any other data which may be of value in 
connection with the commission’s inquiry into this subject. 


Action of American Railway Association 


In connection with the above orders, the General Committee 
of the Mechanical Division of the American Railway Asso- 
ciation at its meeting in Chicago, March 14, reached the 
following conclusions: 

(a) That the time was not sufficient to assemble the data 
required; (b) that for the hearing on April 6 it is suggested 
each carrier send its representative to Washington with what- 
ever information can be obtained by that date; (c) that the 
Committee on Safety Appliances of the Mechanical Division, 
consisting of C. kk. Chambers (chairman), superintendent 
motive power and equipment, Central Railroad of New Jer- 
sev; C. E. Fuller, superintendent motive power and machin- 
ery, Union Pacific; W. J. Tollerton, general mechanical 
superintendent, Chicago, Rock Island & Pacific; J. T. Wallis, 
chief of motive power, Pennsylvania System; C. F. Giles, su- 
perintendent machinery, Louisville & Nashville, and T. H. 
Goodnow, superintendent car department, Chicago & North 
Western, be delegated to handle the matter for the association 
and that it be given any assistance necessary by the Train 
Brake and Signal Equipment Committee; (d) further, that 
the Committee on Safety Appliances be directed to advocate 
that present brake arrangements are satisfactory and that the 
percentage of mileage on grades is too small in proportion 
to total mileage to warrant any greater investment in brake 
appliances. 

Subsequent to the meeting, it was requested that all in- 
formation developed by each of the carriers and supplied to 
the Interstate Commerce Commission be forwarded to C. E. 
Chambers, superintendent of motive power and equipment, 
Central Railroad of New Jersey. 


Deposition by Automatic Straight Air Brake Company 


The Interstate Commerce Commission, in connection with 
its investigation of power brakes and appliances, ordered that 
upon application of Clark & La Roe, attorneys for the Auto- 
matic Straight Air Brake Company, the deposition of F. K. 
Vial of Chicago, with respect to the authorship and the subject 
matter stated in a certain communication addressed by him to 
H. I. Miller, president, Automatic Straight Air Brake Com- 
pany, New York, N. Y., under date of September 20, 1916: 
and also with respect to the authorship of and the subject 
matter in a paper read before the Richmond Railroad Club, 
April, 1915, “The Chilled Iron Wheel,” be taken betore 
Examiner John T. Money, at the offices of said Vial, in Chi- 
cago, on March 20. 


Power Brake Hearing Postponed 


The Interstate Commerce Commission has postponed from 
April 6 to May 17 its hearing at Washington in connection 
with its investigation of power brakes and appliances; and 
the time-limit of its order requiring the carriers to furnish 
certain information regarding power brakes and appliances 
has been extended from April 1 to May 1. 
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Labor Board Announces 
Rules for Mechanics 


NOTHER new code of rules governing, in this case, 
the working conditions of employees who are mem- 
bers of the International Association of Railroad Super- 
visors of Mechanics, was announced by the Railroad 
Labor Board on February 28. The new rules, which are 
reproduced in full below, apply to the Baltimore & Ohio 


Chicago Terminal; the Boston & Maine; the Colorado & 
Southern; the El Paso & Southwestern; the Gulf Coast Lines, 
including the Beaumont, Sour Lake & Western, the Houston 
Belt & Terminal, the New Iberia & Northern, the New Or- 
leans, Texas & Mexico, the Orange & Northwestern and the 
St. Louis, Brownsville & Mexico; the St. Louis Southwestern, 
ind the Southern Pacific (Pacific System). They are effec- 
tive March 1. 


Th w rules are as follows: 


[The term “supervisor of mechanics” as hereinafter 
be understood to include all foremen below the rank 
foreman supervising mechanics in the maintenance of 
ul] lepartment. 
Rule 2. All supervisors of mechanics, herein specified, shall 
ited on a monthly salary basis. 
To determine the daily basis for all employees herein 
nultiply by twelve the regular monthly rate (exclusive 
sation for extra service), and divide the result by the 
days in a year that service has been customarily per- 


Monthly salaried supervisors of mechanics shall be 
to remain on duty only a sufficient length of time after 
mechanics they supervise have completed their tour 
properly turn over the work to their successors, if 
position; or if not on a relief position to see that 
o fire hazards and that everything is in proper place 


Supervisors of mechanics will not be required to report 
on Sundays, unless they have supervisory duties to 
when attending a conference in the interest of the 


Rul Supervisors of mechanics whose tour of duty consists 
ys per week, will be granted two days off each month, 
reason the supervisor is not permitted to have two 

ach month, he will be compensated for those days on 
ta basis, in addition to the regular monthly compensation. 

Ru [There will be no deduction in the compensation of 

iper of mechanics on account of shops working reduced 


The entering of employees in the positions occupied 
ice, or changing their classification or work, shall 
to establish a less favorable rate of pay or condition 
ment than is herein established. 
Rul When a new position is created the rate of pay will be 
li » conform to positions of similar character and re- 


Foremen temporarily assigned to nigher-rated posi- 
receive the higher rate. 

_Kule 11. When supervisors of mechanics are required to leave 

thetr lished headquarters (which will be designated by su- 

ers), in compliance with the directions of superior 

will be paid necessary actual expenses while away. 

Employees covered by this schedule and those de- 

n them for support will be given same consideratios 

free transportation as is granted other employees 


Rul In filling vacancies or new positions, supervisors of 
echat nior in the service employed on a division or terminal 
tten application for such position, shall be granted 
ere ability is conceded; the superintendent or master 
ve the judge. 

When a position held by a supervisor of mechanics 
advance notice thereof will be given, and so far as 
ent is concerned, he may resume his seniority in 
m which he was promoted. 

Efforts will be made to provide suitable employment 
rs of mechanics who have given long and faithful 
lave become unable, on account of age or infirmity, 
—— ir present positions. 

{n case a supervisor of mechanics accepts an official 
the carrier, or a salaried position as a representative 
yees, he will retain all seniority rights as provided 
13 and 14. 
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Rule 17. This agreement shall be effective as of March 1, 
1922, and shall continue in effect until it is changed as provided 
herein or under the provisions of the Transportation Act, 1920, 

Rule 18. Should either of the parties to this agreement desire 
to revise or modify these rules, 30 days’ written advance notice 
containing the proposed changes, shall be given and conferences 
shall be held immediately on the expiration of said notice unless 
another date is mutually agreed upon. 


The new rules are to apply to each of the above-named 
carriers “except in such instances as any particular carrier 
may have agreed with its employees upon any one or more 
of such rules, in which case the rule or rules agreed upon 
* * * shall apply * * *.” 

Referring to certain rules proposed by the employees, the 
decision says: 

The Board has eliminated proposed rules relative to classifica- 
tion of shops, classification of supervisors of mechanics, and duties 
required in case of industrial disputes. These rules shall cease 
and terminate, except in such instances as any particular carrier 
may have agreed or may hereafter agree with its employees upon 
any one or more of such rules, in which case the rule or rules 
agreed upon by the carrier and its employees shall apply on 
said road. 

All rules regarding the subject of discipline and grievances 
are left to the carriers and their employees for adjustment, 
the decision stating that a “substantial number of the car- 
riers and their employees have agreed upon the major part 
of” these rules. The Board also adds: 

The Labor Board believes that certain other subject matters 
may not be covered in all localities by rules of general application, 
and require further consideration by the parties directly concerned. 


Similarly the questions of vacations and sick leaves with 
pay are, according to the terms of this decision, remanded 
to the carriers and the employees for settlement. 


Crosshead Blocking Clamp 
By Leo. J. Welch 


"THE accompanying sketch shows a handy clamp, one or 

more of which should be carried in every locomotive 
engineer’s tool box. The clamp is made to the dimensions 
shown and is intended to be used instead of wooden blocking 
whenever for any reason it may be necessary to disconnect 
the main rod and block the crosshead of a locomotive. The 
clamp takes up but little room and is as effective as wooden 
blocking, being applied to the guides just back of the cross- 
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Handy Clamp Facilitates Blocking of Crossheads 


head and resting firmly against it with the piston at the 
extreme front of the stroke. 

This clamp can also be used in case of broken guides, 
missing guide bolts or broken trunnion plates. When guide 
bolts are missing the clamp is applied to hold the guide 
against the cylinder block in such a way as to clear all mov- 
ing parts. In this way, a locomotive can often be quickly 
fixed up to permit its movement to a terminal or the nearest 
repair point. The ready means of clamping the trunnion 
plate of a Walschaert valve gear may also prevent a loco- 
motive or train delay. 
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HE editors of the Railway Mechanical Engineer will be 

glad to receive communications for publication. This 
department is intended to reflect the views of the readers and 
the opinions expressed do not necessarily represent the senti- 
ments of the editorial staff. 


Building Up Sharp Flanges by Gas Welding 
PITTSBURGH, Kan, 
To THE Eprror: 

At the present time there is considerable discussion, pro 
and con, as to the desirability of building up sharp flanges 
on locomotive tires by autogenous gas welding. On the 
Kansas City Southern we use this method of reclaiming tires 
mainly where one tire in a set has become worn to the extent 
that it has reached our rejection limit. This is particularly 
advantageous where the tire that develops the sharp flange 
is near the rejection limit for thickness as it avoids turning 
down new tires which would otherwise be necessary. 

Our method of doing this is to remove the tire from the 
wheel and place it on a trestle or face plate, flange down. 
Our experience has been that preheating the tire is not abso- 
lutely essential but it might tend to facilitate the operation 
if the heat was applied uniformly around the circumference 
of the tire. To heat the tire locally in a forge before laying 
n the welding metal will warp the tire. Our usual method 
ss to start one or two welders on the tire without preheating. 
The welding metal is then laid in until the flange is brought 
up to contour and takes the gage full. The welder then 
makes use of a fuller and hand hammer to bring contour 
down to gage. 

We find it best to use a welding wire higher in carbon 
than the tire itself. We have experimented to a certain ex- 
tent with turnings from tires, drawing out and using these 
turnings instead of welding wire. Our experience with the 
turnings, however, has not been satisfactory and has been 
discontinued. After building up the flange, the tire can be 
turned if necessary. Our practice, however, is to mount the 
tire on the wheel and use an abrasive wheel-truing brake 
shoe in order to bring the tires down to normal contour. 

This method has been in use on the Kansas City Southern 
for approximately two years and we have yet to find the 
first defective flange brought about by autogenous welding. 

M. A. HALL, 


Superintendent Machinery. 


Unbalanced Steam Pressure on Pistons 
Councit Buvurrs, Ia. 
To THE Eptror: 

That the piston of a steam engine or locomotive may be 
subjected to unbalanced steam pressure, frequently of such 
amount as to be the cause of excessive friction and wear, is 
a possibility that evidently has not occurred to many de- 
signers. Such is the case, however, as will be seen on inspec- 
tion of the accompanying cuts. 

Fig. 1 is a sectional view of the type of piston used in the 
U.S.R.A. locomotives. The piston is built up of a central 
web and hub of cast steel, to which is riveted an annular 
bull ring of cast iron. That portion of the bull ring which 
is designed to run in contact with the bottom of the cylinder 
is made wider over a portion of the circumference, the periph- 
ery of the bull ring being extended to form a sort of 
slipper, the object being to increase the area of this part of 
the piston, upon which the weight is carried, thus reducing 
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the unit pressure. The object is praiseworthy, but the ulti- 
mate results are far from what it was desired to attain. 

This extended slipper surface projecting beyond the face 
of the piston is subjected to unbalanced steam pressure, for 
if it does what it is expected to do, i.e., run in actual con- 
tact with the cylinder wall, except for the film of lubrican 
which may or may not be present, then the steam is excluded 
from beneath the piston and acts only on the upper surface. 
The weight of the piston is therefore increased by an amount 
equal to the product of this projected area by the steam 
pressure. Thus, instead of reducing the unit pressure or 
the cvlinder wall, it is actually increased three or four hun- 
dred per cent. The inevitable result is excessive wear, as an 
examination of cylinders where this type of piston is used 
will show. 

Not only is the wear unduly severe on account of the in- 
creased pressure, but it is very apt to be much increased by 
a condition which enlarges the unbalanced area. After thi 
wear has progressed sufficiently to open the space above the 
piston, as shown exaggerated in Fig. 2, the annular area of 




















that part of the upper surface of the piston, outside of the 
first piston ring, becomes unbalanced and the unit pressure 
on the cylinder wall is further augmented. 

The remedy for the condition outlined above is obvious 
It is to put the piston in the lathe and turn off the extended 
slipper portion. 

The complete and absolute remedy for possible unbal- 
ancing of pistons is to support the piston centrally in thi 
cylinder, as far as possible, and this can only be done bY 
using extended piston or tail rods. It is also clear that thi 
first ring should be close to the face of the piston and thi 
face beveled back toward the first ring, to reduce the are 
of the annular space outside of the outer ring. 

In addition it may be said that there is absolutely 1° 
necessity for the excessive amount of metal and consequel! 
weight of pistons as usually designed. This excess weight} 
productive of a large share of the evils met with in operatio 
of the heavier types of locomotives in use. Much of it is due 
to the fancied necessity for the use of three rings in pistons 
A single ring of a positive seal type will undoubtedly gi 
better service with less loss of steam than the three rings 
usually applied. It will certainly afford an opportunity 
dispense with considerable of the excess weight. It is als 
certain that with a reduction of weight, that many difficulties 
with lubrication will also disappear. 

THomas E, Stuart. 
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A Workman Expresses Himself 
New York STATE. 
To THE EDITOR: 

During the last year the Railway Mechanical Engineer 
seems to me to be a great deal inclined always to favor the 
railroads’ supervisory forces. The mechanics and other 
yvorkmen on the railroads are run down and criticized in 
nearly all points in their efforts to increase efficiency and 
economy. 

[here is some criticism due the mechanics but there is 
sreater criticism due the supervisory forces—lI firmly believe 
that a great many of them do not even know what the words 

ency and production mean. 
have worked at the mechanical game on the railroads 
mechanic and a foreman. I have made a close study 
of the situation and find that the one great wall to get over 
that the under foreman—and other small officials as they 
are classed by the management—have pulled the wool over 
the superintendent of motive power’s eyes for so many years 
hat they have the idea that they can do so indefinitely. 

Their effort toward keeping the power on the road is all 
right but (here is that one little bad feature “but’’) they 
overdo themselves and only do half of the work and send the 
running stock out to break down on the road just to show 

\at the engine or car, whichever it may be, was put in ser- 

when it was promised to the master mechanic. 

[ had the right of free speech I would criticize the 

subordinate officials till they had to get out and 
xluce the goods or vacate. But as the situation is at 
present the railroad officials can see nothing that a workman 
may remark or propose, if there is one thread of criticism 
toward any of the officers. 

| hope some official will come back at this letter with an 

swer; I believe my points can be easily proven without 

ny way crippling the power on any railroad. I believe 

railroads would come half-way and show a little co- 

yperation with the men, and not try to trick them at every 
there would be far better results. MECHANIC. 


The Possibilities of High Power Internal Com- 
bustion Main Line Locomotives 


Lonpon, England. 
HE Epiror: 

ave read with a great deal of interest your article on 
ove subject on page 120 of the March issue. Whilst 
i igreeing with many of the remarks so clearly given 
therein, I must draw vour attention to the defects of the so- 

ulled Diesel locomotive. 
\lthough it is true that locomotives have been built and 
d in Europe in which the prime mover has been a 
diesel-cycle, internal-combustion engine, they have not been 
tisfactory in any sort of way; in the first place they are 
too costly and heavy, the danger of broken crank-shafts 
has been amply demonstrated, and as a hauling machine for 
n line traction the Diesel is out of the question and only 
te of money to further use it. It is true also that the 
stant pressure internal combustion engine has been now 
it to such a state of perfection that the time has arrived 
hen a serious attempt is being made to increase the capacity 
of our railways by the introduction of internal combustion 


main line locomotives of high power. 

This work I have had the pleasure of carrying out and at 
the present time am constructing two standard gage locomo- 
tives for demonstrating purposes. Laboratory tests have in- 
dicated that there will be a saving in fuel per 1,000 tons 
hauled at given speed and other conditions of no less than 


15 per cent as compared with oil fired ordinary superheated 
steam locomotives, of which I have had also considerable 
experience during the last 20 years. The internal combus- 
tion engine, which is embodied in the new Paragon internal 
combustion locomotives is known in this country as the super- 
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Diesel oil engine and is the result of some 30 years’ experi- 
ence in many types of internal combustion prime movers, 
closely studied with a view to the ultimate application of 
same to heavy railway haulage. 

The exhaust is silent, the temperature of same is very low 
and the thermal efficiency far exceeds that of any Diesel-cycle 
engine whether of the two or four stroke type. One of the 
two locomotives under construction is fitted with my variable 
voltage electrical power transmission of special design for 
driving the axles, and is of the 0-4-4-0 type and the tests 
will be made in a few months’ time on a 1,000-ton freight 
train. 

The other locomotive is of equal power as-regards the in- 
ternal combustion engines, but in this case steam is used as 
the medium for transmitting the power of the internal com- 
bustion engines to the driving axles, so that all the tre- 
mendous advantages of steam are still retained for speed reg- 
ulation, reversing and operation purposes, whilst the use of 
internal combustion means as the prime source of energy 
gives now a new and long lease of life to the steam locomotive 
even against electrification for trunk line operation. 

For the purposes of the experiment we have taken one of 
our standard 14 in. by 22 in. six-wheel coupled standard 
steam locomotives, put her under the crane, lifted the boiler, 
superheater, pumps, injectors, etc., off, disconnected the 
tender (as this of course is not now required), and in the 
place of the ordinary steam boiler we are installing a set of 
Paragon internal combustion engines which drive a Paragon 
specially constructed steam compressor. Steam is first made 
in a small flash type steam generator (about 30 gallons of 
water used), and this small amount of steam is raised to 
about 16 lb. gage pressure. ‘The internal combustion engines 
are then started, which driving the Paragon compressor, draw 
the low pressure steam and compress it (in this case to 180 
lb. per sq. in. gage pressure), the steam is then admitted 
through the ordinary throttle and cutoff gear to the working 
steam cylinders, the tractive effort is produced (same as when 
the boiler was installed), the exhaust steam, however, does 
not exhaust to the atmosphere, it exhausts to the low pressure 
side of the system and is drawn in and recompressed by the 
Paragon steam compressor, and transferred with all its latent 
heat to the high pressure side for use again. 

The Paragen is now nearly completed, the compressor has 
been tested and a very high thermal] transformation efficiency 
has been obtained, sufficient to warrant me for stating that 
we estimate a rail horsepower thermo-dynamic efficiency of 
quite 25 to 30 per cent, which compared with many types 
of oil-fired steam locomotives, indicates a fuel saving of 75 
per cent, which will simply chase off the earth any scheme 
of electrification in the ordinary way. 

The Paragon electric steam locomotive system is a further 
development of the previously mentioned invention, and 
consists of means by which existing steam locomotives may 
be converted and operated on electrified railways, and with 
greater economy than with high class ordinary electric loco- 
motives. ‘The mechanical energy given by the electric motor 
is first transformed into steam heat energy by the compressor; 
it is then re-transformed into mechanical energy by the 
working cylinders, which produce the tractive effort, expand- 
ing and cooling the steam in the process, the exhaust steam 
is then taken by the compressor and is re-compressed by 
means of the electrically driven Paragon steam compressor, 
ready for use again, continually flowing at various pressures 
and temperatures in a close circuit, no discharge to the at- 
mosphere. 

A feature also demonstrated during my experiments, is 
that on running down grades the kinetic energy of the loco- 
motive and train is arrested and transformed into electrical 
energy which is returned to the line, also with a much higher 
efficiency than with ordinary locomotives. 

Wr11aM P. DuRTNALL. 
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HEN a question arises that you cannot answer, what do 

you do? Some of the readers of the Railway Mechan- 
ical Engineer refer knotty problems to the editorial staff and 
the editors always try to answer inquiries insofar as their 
numerous other duties will permit. It has been suggested 
.- that a department of questions and answers would add value 
to the paper and in order to see whether it would be popular 
with our readers, the Question Box has been started. 

The editors will try to get answers for any questions sent 
in. Probably more problems will be submitted than can 
be handled by the limited staff. Some may deal with matters 
that only a specialist is competent to pass on. Such ques- 
tions will be submitted to recognized authorities in the 
respective fields, or will be referred to our readers. It is 
hoped that those who are able to supply information will 
help by sending in replies. ‘This is, in a special sense, your 
department. The benefits you derive from it will depend on 
the interest that you show.. We hope you will help to make 
it of value both by sending in questions and by co-operating 
in answering the inquiries published.—The Editors. 


Design of Crank Pin and Crank Pin Hub 


Question.—Referring to the sketch attached, please show 
the metkod used in arriving at the following data needed in 
design: (1) Fibre stress in the crank pin hub due to press- 
ing in the pin with a pressure of 140 tons; (2) maximum 
pressure at which the crank pin can be pressed in without 
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causing the hub to burst; (3) fibre stress in the hub due to 


pressing in the pin at 140 tons, plus the stress due to the 
thrust from the main rod (cylinders 25-in. diameter by 28- 
in. stroke, boiler pressure 180 lb. per sq. in.); (4) find the 
strength of the pin to resist the load W. 

The wheel center is of cast steel and the pins are carbon 
steel forgings, both conforming to the specifications of the 
Mechanical Division of the A. R. A.—P. F. R. 


The Railway Mechanical Engineer invites answers to the 
above problem. The best solutions will be published and 
paid for at the usual space rate. 
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Automatic Couplers 


Ouestions.— 

1. When were automatic couplers first applied to freight 
and passenger cars? 

2. ‘To what extent were automatic couplers applied before 
their use was required by law? 

Answers.— 

1. The Janney coupler was invented in 1873; the Miller 
hook was developed about the same time and was applied to 
a large number of passenger cars prior to 1880. 

2. A large number of different types of automatic couplers 
were applied before their use was required by law and prac- 
tically all passenger equipment was fitted with some type of 
automatic coupler before 1889. Automatic couplers also 
came into use extensively on freight cars a few years later. 
A summary included in one of the early reports of the Inter- 
state Commerce Commission shows the per cent of freight 
cars fitted with automatic couplers was as follows: 1889, 6 
per cent; 1890, 8 per cent; 1891, 12 per cent; 1892, 16 per 
cent; 1893, 22 per cent; 1894, 26 per cent; 1895, 31 per 
cent; 1896, 38 per cent. 
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Failure of Driver Brake to Release After Inde- 
pendent Application 


Question.—W ould like information on a question raised 
by several engineers regarding an action which sometimes 
develops in E. T. operation. In several cases it has hap- 
pened that when an independent application of the brake 
is made, the brake will not release when the independent 
handle is moved to running position, the automatic handle 
being in that position also. To effect an independent release, 
it was necessary to place the independent brake handle in 
release position.—A. W. 

Answer.—The action mentioned above is due to the equal- 
izing slide valve of the distributing valve being in lap posi- 
tion. It was moved to this position probably because the 
distributing valve was overcharged, though possibly, perhaps, 
by a feed valve fluctuation. The overcharge would have been 
caused by remaining too long in release position and should 
be overcome by a kick-off some few seconds after returning 
from release to running position. Whether the kick-off has 
returned the equalizing piston to release position can be 
tested by making an independent application and then plac 
ing the independent brake valve in running position. If the 
driver brakes release, it is evident that the equalizing piston 
is in release position. If the driver brakes do not relea 
under this manipulation, another kick-off should be given. 

If the driver brakes creep on while running along the road, 
they should not be released by use of the independent brake 
valve but should be released through the automatic brake 
valve; that is, make a kick-off which will return the equ«!iz- 
ing piston and slide valve to release position. If the driver 
brakes are released by the independent brake valve, on ac- 
count of creeping on, they will continue to creep on until 
the equalizing piston is returned to release position. 
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Discussion of the 





New Rules of Interchange 


Prices and Labor Rules Given Close Attention 
at Car Inspectors’ and Car Foremen’s Meeting 


Car Foremen’s Association meeting at the Great North- the bill. If the constructidén of the car was 
rn Hotel, Chicago, January 9, were published in the your original record showed that you removed tl 


p* )CEEDINGS of the Chief Joint Car Inspectors’ and 


ry and March issues of the Railway Mechanical En- 


scussion of these rules is taken up below. 


C. J. Wymer (C. & E. L.): 


Or, 


| 


fferent conditions. 


Rule 107 


heel renewals, including lids and dust 


required to get the box, apply the lid and apply 


as per item Number 401 of Rule 


journal box lid and if .5 hour is allowed for lid evidently there must be a misprint in Item 401 
guard, don’t you use .2 hour for applying a dust 


ator cars, the figures just reversed. I have no 


wen: The .2 hour is for applying the dust guard than that was just a printer’s slip. If we make 
¢ your journal box raised. The Rule 223, 


.3 hour cars that will avoid the question. 


application of the journal box lid only President Pendleton: That is added to the me 
lameson (Southern): Item 5B reads: ‘Altering The motion as revised was carried. 
car by shimming springs, charge for material used Mr. Lennertz (B. & O.): I cannot find any 


| not only 401 but 401A which covers truck springs Mr. Owen: I believe Item 32 has reference 


I would like to ask if it was 
t the intention to include reference to both of those 


item 5B. In other words, I should get the same bolster and apply a new one. 


wance for applying truck spring shims that I would Mr. Morrison: Cases of that sort can be very readily set- 
applying a truck spring. 
Fitzgerald (C. & E. I.): I see no reason why if 
pplication of shims you find it necessary to remove 
vou should not charge in that manner. 


tled on the ground by building up the charge | 
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does not say exactly that, but I think anyone would accept 


such 


10se bolts, 
you would be justified in charging according to 401A. 
with the exception of Rules 107, 108, 112 and 120. Mr. Owen: That is the manner in which we have handled 
401 and 401A since the time it was issued. A number of 
roads took issue with us on that but they finally conceded 
that we were right the same as under items 420, 420A, 420B 
On this journal box here, on or 420C on the application of wheels. 

Item 220 says there shall be charged so much Mr. Jameson: J move that it is the consensus 
r renewing journal boxes in connection with certain 
Item 222 savs, “Journal box, renewed, in connection to cover both items 401 and 401A. 
guards.” Mr. Martin (B. & O.): In order to charge according to 
is said about the lid on any other combination. 401A it is necessary to show that it was necessary 
understand why it makes specific mention of the 


of opinion 
of this association in this session that Item 5B was intended 


to remove 
the column bolt and that will control your whole charge. 
you have 


‘is case. I do not think the motion is necessary at all if 
Owen (Peoria, Ill.): The charge in connection proper information shown on the repair card. 
| renewals, including lid and dust guards is for Mr. Fitzgerald: ‘The difference between an ordinary car 


and a refrigerator car in 401A is 2.5 hours for the ordinary 


isn’t any 


guard. If you renew the wheels you have got to car and 5.2 for the refrigerator car. There would be no 
nd replace the old journal box. This .5 hour is difference. 

ing a lid and dust guard and getting the new box. Secretary Elliott: I do not agree that there 

does not refer to boxes applied when the wheels difference, because there is a difference. 

ed. It shows the new boxes applied to the truck. Mr. Jameson: It is suggested that I should add “On or- 
itkins: Referring to Item 223, if vou use .3 hour  dinary box cars’ to the motion. The reason for that is that 


A because 
he quotes 2.5 hours for ordinary cars and 5.2 for refriger- 
other idea 
it ordinary 


stion. 


‘ labor for 
107. This truck spring plank in connection with a bolster, on a swing 
so applies to the renewal of shims.” Turning to Item motion truck, in Item 32. 
to bolster 
in what is known as a Player truck frame where it is un- 
necessary to put in springs or anything else,—just lift the 


»”y showing 


the individual operation where no arbitrary labor charge is 
given for any particular operation that a man has to cover. 
The rule You can very readily arrive at a correct total in that manner. 
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Mr. Fitzgerald: In the case of a spring plank alone he 
could turn to page 141 (1921 code) and would find labor 
prices for the spring plank and if that did not cover it then 
he would have to key it. 

Mr. Jameson: Mr. Lennertz should use Item 433, “The 
R. & R. or R. of all items not specifically covered in these 
rules, which are secured by bolts, nuts, lags, screws or rivets, 
to be charged on that basis. 

T. S. Cheadle (Richmond, Va.): The spring plank of 
that construction that I have noticed has neither bolts, rivets 
nor lag screws. 

Mr. Jameson: Item 45 covers labor for renewing or re- 
moving and replacing brake beams. It gives us an arbitrary 
charge of 1.2 hours. It states that it covers the three key 
bolts. ‘There are a good many of the roads now that are 
charging an additional key bolt when the beam hung with 
the live lever is R. & R., stating on the billing repair card 
that it was necessary to R. & R. one key bolt in the dead 
lever to obtain slack. I think it is a just charge, but it is 
not generally practiced. 

The same thing applies to a bottom rod. The ordinary 
thought is that it has two key bolts, one at each end of the 
bottom rod. If the brakes are adjusted properly it is neces- 
sary to obtain slack on the dead lever guide, which brings 
about three key bolts. In such cases where it is necessary 
to R. & R. an additional key bolt you should have the right 
to charge it. 

I move that it is the consensus of opinion of this body 
that where it is necessary to R. & R. an additional key bolt 
with the application of the brake beam or a bottum rod that 
such a charge is justified. 

Mr. Owen: Item 67 on page 128 reads: “Brake connec- 
tion pin or key bolt, any length, R. & R. or R., separately, 
each 0.2 of an hour.” If you had to R. & R. any additional 
key bolts it seems to me that item clears it up so that you 
will get pay for it. 

Mr. Fitzgerald: Rule 107 reads: 


The following table shows the labor charges which may be made for 
performing the various operations showr The labor allowances include 
all work necessary to complete each item of repairs, unless the rules 
specifically provide that in connection with the operation additional labor 


may be charged. 


That article specifically includes the items that you may 
charge for. You may have to take out the other key bolt 
but the rule states just what you shall charge and if you 
are going to make any additional charges you would be 
letting the bars down for a lot of variations in the prices. 

Mr. Martin: I agree with our Southern friend over 
there. This item states just what it covers and if there is 
an additional key bolt taken out you are entitled to the 
.2 hour. 


The motion was carried. 

Mr. Cheadle: In reference to Item 45, it states that the 
R. & R. or R. of the safety guards are not included. There 
are two types of safety guards, so-called by men who repair 
cars in my territory. There is one that goes around the beam 
and is fastened with bolts. There is another that goes 
through the spring plank. Item 51A gives the charge for 
brake beam safety guards renewed, and makes a charge 
on a bolt or rivet basis, plus jacking the car if necessary. 
Some so-called safety guards are not secured by any bolts, 
rivets or lags. I had in mind that the rule would probably 
permit a charge for that. 

Mr. Owen: ‘The renewal of the brake beam, item 45, 
would not include the removing and replacing of the safety 
hanger. That is the way I interpret it. 

Mr. Cheadle: In the case of a spring plank guard, there 
is no charge in the book for one of that kind. 

Mr. Fitzgerald: There is no charge in the book for actual 
labor. The rule tells you that. 

Mr. Jameson: Item 89: ‘Journal box bolts, renewed.” 
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These are ordinary journal box bolts. Now we have a kind 
of journal box bolt that is new to most of us. 

Secretary Elliott: The Vulcan truck frame. 

Mr. Jameson: The lower part of the journal box is de- 
tached from the top part, and is secured to it by four and 
sometimes six small bolts less than six inches long. I would 
like to know a repair charge for these bolts. They are not 
horizontal box bolts, neither are they journal box bolts 
ferred to in Item 89. 

Mr. Owen: I believe that Item 90 will cover that. 


Bolts, 6 in. or less in length, not otherwise specified R. & R. or R,, « 
0.2 hours. 


IC- 


Secretary Elliott: The bolt you have reference to is not 
a journal box bolt as we know it. It is a tie bolt. 

Mr. Jameson: It is common practice among the men 
to call it a journal box bolt. As all our billing clerks are not 
practical car men they take it as a journal box bolt. 

President Pendleton: We will have to educate the clerk. 

Mr. Jameson: Item 227, page 137 reads: 

Ladder, metal or wooden, complete, renewed; to be charged on bolt or 
rivet basis. 

We have many ladders, both metal and wooden, in which 
the bolt is put in from the inside of the car and it is only 
necessary in renewing broken stiles and repairing metal lad- 
ders to R. & R. the nuts, yet according to this item we would 
disregard the real operation and charge for it on the bolt 
basis. I think bolts are better put inward in some cases. 
Perhaps they are going to try to educate us to do it in that 
way. 

Secretary Elliott: The law would not permit you to do 
that in most cases. The nuts have got to be on the outside. 

Mr. Jameson: Then why should I be privileged to charge 
bolt labor when I only R. & R. a nut? 

A. Herbster (N. Y. C.): I think that can easily be ex- 
plained. They are trying to save all the bolts they possibly 
can. If they pay you as much labor for the nut as the bolt 
then you have lost that much material. 

Secretary Elliott: A sort of premium for saving the bolt. 

Mr. Jameson: ‘Then the committee’s real intention was 
that we should charge on a bolt basis and did not omit the 
word nut; is that right? 

Mr. Herbster: Yes. 

Mr. Fitzgerald: In the majority of cases you have to de- 
stroy the bolt anyway. Further than that, in handling the 
ladder, there are many types of ladders and there is ad- 
ditional labor in handling the ladder and this rule I think 
was written to cover some additional labor. For instance, 
you look at 211, which covers only a hand hold and where 
there is a possibility of saving the bolt they refer to the 
charge on bolt, nut or rivet basis. 

Mr. Owen: I think the whole intent of that rule, as far 
as labor is concerned, is to make that charge in accordance 
with the number of bolts that you had to remove the nuts 
or remove the bolts to do that work. If the bolts were not 
renewed you would not have the privilege to bill for the 
material that was in the bolt but vou would for the labor, 
whether you removed the bolt or the ladder from the bolt. 

Charles Claudy (Grand Trunk): I was on the sub-com- 
mittee and I think they have omitted the word nut. I think 
it was overlooked. 

Mr. Jameson: J move that it is the consensus of opinion 
of this body that Items 227 and 228 mean just what |) 
say, on a bolt or rivet basis and that nuts do not ciiler 
into consideration, 


The motion was seconded and carried. 


Mr. Watkins: It has been the practice of the Hocking 


Valley to charge for removing and replacing nuts like that. 

We have taken exception to bolt charges where the nuts 

only were removed and received offsets after a time. 
The Chair: 


You should have taken exception to that 
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eson: 


off with it. You do not find once in a hundred 
of that kmd would happen. 

Referring to-Items 5B and 401, I would 
what the proper labor charge is for the renewal 


nore truck springs, and at the same time, in the 


n, the removal of a shim. 

You can only make the one charge in so 
is concerned. You can charge additional for 
ial you use. 

(Wabash): Item 18 reads: 
ontinuous one R. & R. or R., including R. & R. or R. 


remove a column and box bolt in con- 


e had to 


the tie bar from that column and box bolt, 
ceed the charge for the tie bar. 
rald: You would not bill for the tie bar. You 


for the bolts. 

ins: In removing journal box bolts and tie 
would not 431 apply and reduce the 
an hour? Item 431 reads: 


ame time, 
tenth of 
iny belt over 6 in. in length is removed 
repairs, the labor charge for that bolt, 
0.1 hour, 
lle: Is it permissible to add the jacking of 
Item 18 when jacking is done? The strap is 
tly sprung, not enough to require its removal. 
An additional charge for jacking the car 
rmissible. 
on: I have a case of overlapping labor under 
1A and 416. 
s rod, perfection, R. & R. or R. 
buckle and nut) 1.6 hours. 
: ly truss rod, one or more on same rod, R. 
ed car, includes tightening rod, per rod, 0.6 hours. 


r other turn buckles, R. & R. or R., empty or loaded 
, per turn buckle, 0.6 hours. 


(includes handling 


& R. or 


| that rod twice, I have been told that was per- 
ind there wasn’t any overlapping labor at all; 
st tightened the truss rod with the nut when 
the end, and then you went to the turn 
ightened it again. I believe that if you tighten 
tighten it both at the nut and turn buckle. I 
is overlapping labor there. Item 237 should 
yy inclusion with Item 416. It should be one- 
hour the same as other nuts. 
idy: We spent about four days on that body 
osition and we still have a lot of questions to 
the question is coming up day after tomorrow. 
know just where we stand yet. The question 


again. 
Pendleton: We will hear further from the 
then. 
Rule 108 
1arged for the inspection of cars, testing or adjusting 
ingle cocks, tightening unions, bolts, bolt nuts, lag screws 


sill steps, ladder treads or handholds, tightening or 
ir; brake shafts, unccupling levers or carrier trons 
t removed from car. 


nade for the material or Jabor of lubrication. 


rald: I would like to ask if there is any possi- 
making a charge if we do lubricate and properly 
r Rule 66? It does not say in this rule that I 
se for stenciling boxes packed. 
ttingley (B. & O.): I would say if Mr. Fitz- 
ked all of his boxes and applied the necessary 
would be entitled to a billing charge for the 
ly. 


rald: 


I do not think you are entitled to any 
but I brought it up because we are going to 
resented. 
in: In view of the fact that the committee has 
> a labor charge for the packing, I do not think 

charge for the stenciling. It does provide a 
stenciling to preserve identity. 





RAILWAY MECHANICAL 








ENGINEER 205 






President Pendleton: I do not believe there would be any 
charge for stenciling if you repacked the box. However, I 
think that we should live strictly up to the rule and perform 
that work. 

Rule 111 


Mr. Jameson: The charge for Item 23 last year was 
thirty-six cents. The item now as it is revised allows a 
charge of 25 cents but does not show the R. & R. of retaining 
valve. It reads: ‘Retaining valve, cleaned and tested on 
or off car.” I am of the opinion that you would still charge 
R. & R. of the retaining valve, which would be one connec- 
tion where the rule raised the price just where it was before. 

Mr. McGrail: Supplement number 1, issued in 1920, ef- 
fective July 1, 1921, reads as follows: “After date July 1, 
1921, Item 23 is modified to read as follows: Retaining 
valve cleaned and tested on or off the car, twenty-five cents.” 
That rule has been in effect since the first of last July. 

Mr. Fitzgerald: That does not include the removal and 
replacement. 

Mr. Martin: There was quite a lot of discussion or 
contention about that charge when it did not show as ex- 
plicitly as it does now, and the committee in order to clarify 
it reduced the charge of one connection. Now they have 
turned around and included it in the rule to make it very 
plain that the retaining valve on or off the car is a net 
charge. 

Mr. Fitzgerald: 

Connections: Pipe, pipe fittings, air hose, angle cock, cut-out cock, release 


valve, retaining valve or strainer, R. & R., for each connection made 
(disconnected and connected or connected ‘only), eleven cents. 


Item 4 reads: 


Wherever labor is included it particularly specifies in this 
rule that it is merely a labor charge for the cleaning. I 
do not think it includes the R. & R. if you remove the valve. 

A. S. Sternberg (Belt Ry. of Chicago): What Mr. Fitz- 
gerald refers to is removing retaining valve to make some 
other repairs and putting it back. It does not refer to the 
cleaning. 

Mr. Jameson: In the 1920 rules, the item read: ‘“Re- 
taining valve R. & R. and cleaned only, 36 cents.” It was 
the practice in many places to clean the retaining valve 
without removing it from the car. At that time we made a 
practice of charging 25 cents for cleaning the retainer on 
the car when it was not removed, deducting 11 cents, the 
proper charge for the connection, because we did not per- 
form that part of this item. Now the connection is entirely 
eliminated. 

Mr. Watkins: We have been billing under this rule 
since the change was made, and we have always added 11 
cents for the connection and never had an exception taken. 

Mr. Jameson: The note under Item 4 says: “No ad- 
ditional labor charge to be made for lag screws or bolts in 
retaining valve R. & R. when a valve is renewed, repaired 
or cleaned,” giving you the pipe connection, clearly. 

I move that it is the consensus of opinion of this body 
that one connection should be added to Item 23 when it is 
necessary to R & R. the retaining value. 

The motion was put and carried. 


Rule 112 


C. S. Shearman (Chicago): Our line is a switching line 
and the home of a large number of refrigerator cars. I 
note the price on the refrigerator car is around $4,400. The 
present market price on that same class of cars is around 
$2,750 or $2,800. That places us in a pretty hard position 
settling for that kind of equipment. 

Secretary Elliott: It is that way on all cars. 


Rule 120 


Mr. Watkins: Interpretation No. 2 under this rule reads 


as follows: 


Q.—In the case of owner’s responsibility for repairs where the total labor 
charge exceeded the limits specified in Rule 120, if in result of an oversight 
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or underestimate the car was repaired without taking up the case with the 


owner under Rule 120, what settlement should the owner make for the re- 
Pairs? 


A.—In such case the total labor charge should be reduced to the limit 
allowed on the car by Rule 120, and the same percentage reduction should 
be made in the total charge for material 


We have a case where the labor limit on one of our cars, 
under section (b), was exceeded by $500. The car was a 40- 
ton gondola, with a labor limit of $108. We reduced the charge 
by figuring the percentage reduction from the total amount 
of the labor, or $158, which made 31.7 per cent reducticn, 
and the road took exception to that, saying that the per- 
centage should have been figured with $108 as the base, 
which would have made the percentage 46.1, we applied the 
31.7 per cent reduction to the material charge. The repair- 
ing line through some oversight, did not estimate it under 
Rule 120. 

Mr. Sternberg: I un the bill is $158 and 


lerstand that 


they exceeded the limit by $8. The rule says: “In no case 
shall the total charge for actual repairs exceed the esti- 
mate by more than $50.’ 

J. J. Gainey (Southern): You are getting two cases 


mixed. In one you write an estimate to the car owner and 
if you make a mistake in your estimate you have a perfect 
right to go $50 beyond that and get paid for it. In this 
other case, if a foreman estimates he can repair a car with- 
in $108 labor charge and then runs to $158, he has to 
take that $50 off the bill. 

Mr. Watkins: Then the question is, how should the 
percentage reduction in the material charge be figured? 

Mr. Owen: I think this rule clears that all up at the 
present time. If you have an overcharge over what Rule 
120 allows, you are supposed to reduce your labor charge to 
the Rule 120 specifications. If it is 35 per cent or 37 per 
cent then you are to reduce your material charge 35 or 
37 per cent. 

Mr. Swift: That is not answering the question. I want 
to know whether the percentage is based on $158 or $108? 

Mr. Owen: $158. You would reduce it by the percent- 
age that $50 is of $158. 

Mr. Swift: Section (d) says: “In no case shall the total 
charge for actual repairs exceed the estimate by more than 
$50 (exclusive of betterments) unless authorized.”” When 
you report a car under Rule 120, you report the material 
and labor separately. Is that rule intended to mean that 
if the total material and labor charge is over the $50 excess 
you would reduce it to the $50 even? 

President Pendleton: I think that if you exceeded $50 
you would have to make your reduction down to that limit. 

Mr. Gainey: I do not believe you will have any case of 
that kind. The trouble I have found is that the estimates 
always run $200 or $300 above what it costs to actually 
repair the cars. 

R. A. Kleist (B. & O Phi 
Section (e) says in 

Couplers, wheels, axles at nal bearings shall be 
of scrap prices shown in R 1 
renewed, shall be reduced 


In Interpretation N: 


new paragraph added to 
part 


credited on basis 


under Rule 101 the question 


is asked as to what sci credit should be allowed for 
couplers removed from mantled cars. The answer is: 
“In settling for the salvage of dismantled cars a 


scrap 
per pound to be allowed for 
have the apparent conflict ex- 


credit price of one-half cent 
couplers.” I would lik 


plained. 
Mr. Wymer: The ms in Rule 101 cover repairs to 
cars. Rule 120 refers dismantling cars and you follow 


the interpretation under Rule 101. 

Mr. Owen: I believe there is a misinterpretation these. 
Item 113, Rule 101, covering rough cast steel, has a credit 
of half a cent a pound. Interpretation No. 5 covering the 
coupler also says a half a cent a pound. But that is not 
to be used under Rule 112 in case the car is destroved on 
a foreign line; it is to be used in the case of an old car 
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written up for disposition, of which you have to allow fo 
the actual scrap or salvage of the items in the car and ng 
on a pound basis. 

Mr. Fitzgerald: I think then that Rule 120, paragraph 
(e) should read: ‘‘Settlement to be made as per interpretation 
on page 114 of Rule 101.” 

Mr. Owen: Going over the coupler items in Rule 10} 
you will find different prices for different size couplers. | 
appears’ to me that these prices for scrap couplers are based 
on a weight basis and that if they were figured out yoy 
would find they were pretty close to a half cent a pound, 
I do not believe there is much variation. 

W. M. Herring (Southern): The interpretation 
shown under Rule 101 in the new rules on page 114 i; 
obsolete and I am satisfied it was put in unintentional 
because it was based on old Rule 120 which did not mak 
specific reference to couplers in the allowance for credit on 
dismantled cars. 

Mr. Kleist: I think that in putting this new paragraph 
under Section (e), Rule 120, the committee overlooked 
eliminating the intepretation which is given on page 114 of 
the old rule. 

I move that it is the sense of this meeting that under Rulk 
120, second paragraph of Section (e), couplers should be 
credited on the basis shown in the table in Rule 101. 

The motion was seconded and carried. 


Resolutions 


The following resolutions in tribute to the memory 0 
Henry Boutet were presented by a committee of which T. J. 
O’Donnell, Albert Kipp and W. P. Elliott were the men- 
bers : . 

The membership of the Chief Interchange Inspectors’ and 
Car Foremen’s Association in general session in conjunction 
with the meeting of the Executive Committee in Chicago, 
January 9, 1922, takes cognizance with profound sorrow of 
the death of one of our most active and influential members, 
Henry Boutet, Chief Interchange Inspector of all lines at 
Cincinnati, Ohio, which recently occurred, and has inscribed 
in the records of the Association the following tribute to his 
memory: 

Whereas: The Great Creator in his infinite wisdom and 
mercy, has seen fit to call to his last reward our esteemed 
associate and beloved friend, Henry Boutet, whose service 
for upwards of 25 years and untiring efforts has placed the 
Association on the plane that it has reached and_ whose 
never-failing geniality deeply endeared him to each and 
every one of its members; now, therefore, be it 

Resolved: That the membership of the Chief Interchange 
Inspectors’ and Car Foremen’s Association of America, very 
deeply feel the loss sustained in the death of Mr. Boutet ane 
we extend to his bereaved family and relatives our heartiel 
sympathy in this their hour of sorrow and affliction, and w 
earnestly hope that an all-wise Providence may soften th 
blow which has fallen upon them and that Time, the gre! 
healer, will enable them to realize that their loss and ou 
loss has been his gain, in that he has attained that Eten 
Home where no suffering or sorrow intervenes. ; 

It is Further Resolved: That a copy of this resolutid 
be submitted to the sorrowing family and that a cop) 
spread upon the Minutes of our meeting. 


Deplorable Condition of Russian Railroads 


The Russian railways are in a deplorable condition wing ¢ 
the lack of supplies. On January 1, 1917, the serviceable muleé* 
was approximately 44,000. On January 1, 1921, it was on! 
29,000 miles, The number of locomotives in good comditio! 
January 1, 1917, was 17,012. of which 36 were new. On Janual 
1, 1921, the number was 2,921, of which 35 were new. The Pe: 
centage of unserviceable locomotives on January 1, 1917. was * 
per cent. On January 1, 1921, it was 642 per cent. 
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Gasoline Motor Cars with Four-Wheel Drive 


e For Passenger, Freight and Light Switching; In- 


creased Tractive Effort by Using All Wheels as Drivers 











3 NC] ED among the rail motor cars now in service are a manufacturer, anticipating its use for such purposes, has 
Bi | inufactured by the Four-Wheel Drive Auto applied standard M. C. B. couplers on the front and rear 
. of Clintonville, Wis. As the driving power on of the car. This enables owners to attach trailers and in- 
applied to all four wheels they have a number crease the carrying capacity to meet traffic demands. 
s over cars which are driven by only one pair ; ' . 
4 Making every wheel a driving wheel and sale Details of Design 
stl the load over the wheels gives the car the greatest The standard rail motor car chassis weighs 8,400 lb. and 
$8 esion and permits the use of high tractive effort. has a 13-ft. wheelbase. The frame is 16 ft. 8 in. long and 
yj [his ortant on roads which have numerous steep grades 3 ft. wide. ‘The wheels are 36 in. diameter with rolled steel 
d in sections where winter weather is severe and_ rims of M. C. B. contour. Both axles are of the rigid type, 
en are covered with snow and ice. In actual full floating. The engine has four cylinders, each 5.1 in. 
perat the cars have travelled over rails covered with diameter by 5.5 in. stroke, and a power rating of 42 hp., 
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Four-Wheel Drive Rail Car Used on a Sixty-Mile Run Between New Orleans and Buras 





ow to a depth of approximately one foot and in places S. A. E. rules, but actually develops 68 hp. on a brake test. 

rifted to a depth of two feet. This was done with little The transmission provides for three speeds. There is a choice 

= iliculty and without falling behind the regular schedule. of five gear ratios ranging between 5 to 1 and 12.05 to 1, 
4 Another advantage gained through the application of which are suitable for speeds in high of 35, 30, 25, 20 or 


ch of the four wheels is that it eliminates the 14 m.p.h. With a gear ratio of 5 to 1 the maximum draw- 
lecessity of a pony truck. When rounding a curve, the dif- bar pull is 1,968 Ib. at 8.7 m.p.h. and 492 Ib. at 35 m.p.h. 
rentia] the front and rear axles take care of the differ- while with a gear ratio of 12.05 to 1 the drawbar pull is 
in speeds of the wheels on the inside and outside tracks 4,755 lb. at 3.5 m.p.h. and 1,189 lb. at 14 m.p.h. 
with the rail climbing action which has given The car is equipped with a high-speed reverse gear which 
ear driven rail equipment. At Clintonville, enables it to travel at the same speed in reverse as it does 
le ee 2 ous demonstrations in freight and passenger forward. This reverse mechanism is composed of a nest of 
*IVICe een given, there is a 16 deg. curve at one place bevel gears on the order of the conventional bevel gear dif- 
Train operators are warned not to exceed a_ ferential, only much larger and of superior design and con- 
p.h. on this curve, yet during these demonstra- struction. 
r cars have rounded it with ease at a speed of There is a service foot brake and an emergency hand brake, 
Taniat m.p.t both of the external band type. In addition, Westinghouse 
“he pet The incrvased available adhesion resulting from the four- air brakes can be applied if desired. Sanders are located at 
' 7 rinciple peculiarly adapts this type of car to both ends. 
ers or for light hauling and switching. The An outstanding feature of the FWD design is the readi- 
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ness and cheapness with which it can be converted from a 
highway truck to an efficient car for railway service. This 
fact is borne out by the continual increase in the number 
operated by the government at various arsenals and proving 
grounds throughout the country. ‘There is now a total of 
28 FWD cars in government service operating on rails, all 
of which were formerly used on highways and were con- 
verted at only the expense necessary to change from rubber 
tires to flanged steel rims, mount standard M. C. B. couplers 
front and rear, and install a high-speed reverse gear and a 
sanding device. Where cars are to be used for passenger 
service the expense of conversion must include body equip- 
ment and is, of course, somewhat greater. 


Cars Now in Service 


The first truck of this type put into operation on rails was 
a standard three-ton truck converted by the Northwestern 
Pacific at San Francisco, Cal., into a car suitable for light 
switching. A tunnel was being constructed and it was found 
that a steam locomotive filled the tunnel with smoke and 
made it impossible for the men to see or breathe after the 
engine had been inside. After investigation, the FWD truck 
was decided upon and with little expense one of them was 
converted into a car which filled the requirements so well 
that it is still being operated in light switching service. 

At New Orleans, La., an FWD rail passenger car seating 





Interior of Passenger Car on New Orleans & Lower Coast 


32 persons, operates on a 60-mile run between that city and 
Buras over the New Orleans & Lower Coast. This car makes 
one round trip, or a total of 120 miles per day. Latest 
reports show that the car, during a period of 13 months, 
operated at an average cost of 15 cents per mile as com- 
pared to 90 cents per mile with a steam train. These figures 
include operator’s wages, fuel, lubrication, supplies, main- 
tenance and insurance but do not include anything for de- 
preciation. The motor car averaged 714 miles per gallon of 
gasoline. ‘This short line formerly operated a steam train 
at a loss and was obliged to discontinue service during the 
war. After the war it purchased a gasoline rail car and 
resumed operations. It was then found that not only was 
this car cheaper to operate but, with its weight of 614 tons, 
the depreciation of the track was much less than with the 
25-ton locomotive hauling one or two 15-ton coaches. 

The New Orleans & Lower Coast Railroad has, with this 
rail car, operated at a comfortable profit and has since the 
inauguration of this service enjoyed such a substantial in- 
crease in patronage that it has become necessary to increase 
the capacity by the purchase of a trailer coach, which will 
seat 40 passengers. This installation is a good illustra- 
tion of what the rail car can accomplish for short line rail- 
roads and on short runs on main line tracks. 
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The Oil Fields Short Line, which operates from Dilworth 
Okla., in the oil fields to Clifford, where it connects with 
the St. Louis & San Francisco, is at present installing ay 
FWD rail car. This line is only about six miles in lengt 
and the traffic is too light to warrant the operation of , 
steam train. ‘This is typical of numerous short lines through- 
out the country, which might operate more successfully with 
a light rail car than with a heavy steam train. 

The Ashley Lumber Company of Hamburg, Ark., uses 
one of these cars for hauling logs from the woods to their 
mill. The car operates satisfactorily with trailers and give 
a cheap and efficient service. 

At Rockland, Mich., the Michigan Copper Mining Con. 
pany operates a rail car which is equipped with a steel side 
dump body and is used for hauling ore from the mine t 
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The Ashley Lumber Company Employs a Motor Car to Haul Logs 
from Woods to Mill 


‘a3 





railroad cars, a distance of about one mile. In 1919 whe 
the mine was operating at full capacity this car operated 
continuously and hauled on an average of 219 tons of or 
per day. 

The Cripple Creek Consolidated Gold Mining & Milling 
Company of Cripple Creek, Colo., is operating a motor cat 
on rails between their mines and the city of Cripple Creek 
This car was formerly a standard three-ton truck used fo 
road service, but was converted into a rail car and equippe 
with a passenger body which has a seating capacity of ap 








A Rail Motor Car with Dump Body Hauls Copper Ore from Mitt 
to Main Line Connection 


proximately 30 persons. 
from the mines. 
Including those operated by the government, there are 20" 
over 60 four-wheel drive rail motor cars in freight ap! 
passenger service in the United States and foreign counts 


It is used for hauling miners to @l" 


Tue Province or ALBERTA announces that 93 miles of new 
way was constructed in the province last year, bringing the to 
mileage up to 4,789, as compared with 1,782 in 1910, and 1,060" 
1905. 
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The Use of Treated Timber in Car Construction 





Wood Preservers’ Association Discusses Advan- 
tages of Treated Sills and Decking for Stock Cars 


“HE American Wood-Preservers’ Association held its 

‘| ‘ighteenth annual convention at the Hotel Sherman, 

Chicago, on January 24-26, inclusive. This organiza- 

tion of men interested in the preparation and‘use of treated 
timber includes a large proporticn of railway officers. 

\ number of the reports dealt with tie treatment and the 
economical benefits obtained, the use of treated marine piling 
to resist borers, the operation and equipment of treating 
plants,—including machinery and material handling devices 
and specifications for different kinds of creosoting oils. One 
of the many interesting phases of timber treatment taken up 
was its application to wood used in car construction. 


Report of Committee on Treated Timber 
lhe Committee on Car Lumber presented a report on the 


treatment of timbers used in cars and submitted recommenda- 

tions on practice applicable to this particular field for the 

treatment of timber. An abstract of the report follows: 
Since decay is responsible for more repairs to wooden cars 


than any other single factor it follows that a way must be 
found to prevent decay without retarding the work of shop 
forces engaged in repairing the cars. The pressure treatment 
is superior to other known methods of preserving wood and 
creosote is the best agency by which its physical life may be 
extended. Zinc chloride and sodium fluoride are also proven 
wood preservatives of high rank, but to be of any material 
value they must be applied under pressure, while the appli- 
cation of creosote by means other than pressure will un- 
questionably add to the life of the timber so treated. 

The committee has studied every conceivable method of 
treating car timbers by the pressure process after they have 
been framed, and has found them impracticable. In most cases 
treating plants are located many miles from the car shops, 
meaning that after the timbers have been framed they must 
be loaded on cars and sent to the plant for treatment. 

There is also the usual objection to the use of creosoted 
timbers that is always met with on account of refusal of 
labor, especially the semi-skilled labor, usually employed 
around car shops, to handle these timbers after they have been 
treated. However, this feature could be overcome by the use 
of zinc chloride or sodium fluoride, which are not offensive 
to handle, and if it were practical to apply either preservative 
without pressure our problems would be nearer solution. 

This committee earnestly desires to see some definite step 
taken toward preserving car lumber and recommends the very 
simple method of giving all points of contact a brush treat- 
ment, using two brush coats of hot creosote. This should 
also apply to roofing and in the case of open and stock 
cars to the decking, posts and entire interior of the car. 

This treatment should be applied to all points of contact 


tegardless of whether the timber is green or dry, or whether 
it is white oak, red oak, pine, fir, or any other species. The 
best results will be obtained if the timber is dry, but it is not 
always dry when put in a car and we must face the conditions 
as they actually exist. It is certainly better to paint creosote 
ona 


4 green piece of timber than to put none on it at all, and 
this | ciple if accepted, must be general and cover all 
‘umber used in freight car construction and maintenance. 

Results Obtained on the Burlington 


Supplemental to the above report, Forrest S. Shinn, super- 
Visor ¢ 


sor of plant, Chicago, Burlington & Quincy at Galesburg, 
Ill, presented a statement of the progress in preserving car 
‘mbers on that railroad. An abstract of Mr. Shinn’s state- 


ment follows: 
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The Burlington: has treated 1,297,188 ft. b. m. of car 
sills and 1,815,804 ft. b. m. of car decking. These were 
treated with the straight creosote process as follows: 








Sills, Decking, 

Year Board feet Board feet 
| ER ae ee eae ee ee 104,700 115,728 
| ER er ee eee Ore ee 409,764 1,087,116 
[SEES aa rey on een ener cree er ne 339,720 153,012 
RP nici ad Kass ee eee os 223.500 89,892 
LL) SES ERE een rate kee eC ed Ret ee 53,736 56,688 
RO cen eaea a bt lator dioa waa Gale 166,068 176,796 
PPC oss iuvhnntaiasaehebaae>  waDate 79,888 
SURE Saiwwn ese Ebates eshGukeaee. chase 56,688 
RES Sewktssaddanee dees awe 1,297,188 1,815,804 


We are not in a position as yet to know just what results 
will be obtained from this treatment, as none of the lumber 
has been taken out for any cause except on account of being 
broken; however, in view of the fact that we are taking out 
yearly a large amount of untreated flooring on account of 
rot we feel that the money spent for treatment has brought 
good returns. We have not made any tests on this material, 
comparing the strength of the treated lumber with the un- 
treated, but from close observation have come to the conclu- 
sion that treatment very materially increases the hardness 
and makes it much more resistant to wear. We find that 
many untreated planks in cars built in 1911 and 1912 have 
been worn so thin that they had to be replaced. 

In November, 1921, two treated planks were removed for 

inspection from the end of C. B. & Q. car 67391, built in 
May, 1912, with treated sills and flooring; two treated gang- 
way planks from C. B. & Q. car 67190, built in February, 
1912, with treated sills and flooring; and two treated gang- 
way planks from C. B. & Q. car 68729, built in September, 
1915, with treated sills and flooring. ‘There was no sign 
of decay on either the sills or flooring. The planks were 
slightly worn but were perfectly sound and, from all ap- 
pearances, were good for as many years more life as they 
had already given. On the same day two untreated gangway 
planks were also removed from C. B. & Q. car 67261. This 
car was built in March, 1912, with treated sills and flooring, 
with the exception of the gangway plank which was not 
treated. These two untreated planks were warped, shat- 
tered on the ends, and worn down to less than half the orig- 
inal thickness. 
. In the last month I have inspected 200 stock cars built in 
1914 or earlier, 100 of which were built with treated sills 
and decking and 100 built with untreated sills and decking. 
The treated decking is in as good condition as when first laid 
down, showing no signs of decay, warp, or check, while the 
untreated decking is badly warped or buckled and all of it 
is more or less checked, and in a large percentage the ends 
are badly shattered. 

We feel that some time in the future we are going to be 
able to prove conclusively that the treatment of sills is justi- 
fiable. I have seen many decayed sills in cars built 1900 
to 1906 and I am sure that everyone will agree with me that a 
well treated car sill will never show any signs of decay 
unless it was decayed before being treated. 

In addition to the tzeatment of sills and decking for stock 
cars we treated, with the Burnettizing process, sub-flooring 
for one dining car that was placed in service May, 1921, and 
one that was placed in service June, 1921. We also treated 
sub-flooring with the Card process (zinc chloride and coal 
tar creosote) for two dining cars that will be placed in 
service soon. We have found that sub-flooring in the 
kitchens of these cars rots quickly and are sure that we can 
overcome this by preservative treatment. 





Vacuum Brake Tests on English Freight Trains 


Results of Great Northern Trials Reported by Sir Henry Fow- 


ler 


HI use of vacuum brakes both in England and in the 

United States is almost as old as that of air brakes. 

In this country the vacuum brake many years ago 
practically passed out of existence except for a few industrial 
locomotives. In England the vacuum brake has been con- 
tinued in service and is even now extensively employed, and 
the same is also true to a large extent of some other Euro- 
pean countries, as well as India, Australia, Africa and South 
America. 


Evolution of the Vacuum Brake 


In its evolution during the last 50 years the vacuum brake 
passed through changes paralleling those which took place 


4§ 


and H. N. Gresley Before Institution of Civil Engineers 


ment in England has been quite limited. 


The steadily in- 
creasing 


length and weight of passenger trains as well as a 
growing demand for power brakes on freight trains has, 
however, led to the development of accelerating or rapid 
action valves for the quicker application of the brakes on 
longer trains. These, however, have not yet been extensively 
applied. 


Advantages and Disadvantages of the Vacuum Brake 


To an American who has been accustomed to the air brake 
only, or who perhaps recalls the vacuum brake as largely an 
old experimental device, it is somewhat surprising to learn 
that the vacuum brake is even more common in England 
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LENGTH OF STOP— FEET 


Comparative Stops with English Vacuum Brakes and American Westinghouse Air Brakes 


in the air brake. At first, a plain vacuum brake met the 
requirements. ‘The brake pipe was normally open to the 
atmosphere and an ejector was used to create a vacuum in 
the brake pipe and diaphragm or cylinder on the various 
cars when it was desired to apply the brakes, the vacuum 
being destroyed to release the m4 i s. This system was long 
ago superseded by the automatic vacuum brake in which a 
vacuum is constantly maintained in the brake pipe and in 
the enlarged chamber or attached reservoir above the brake 
piston, the vacuum being partially or fully destroyed to apply 
the brakes and again restored to release the brakes. A com- 
bined ejector and brake valve is commonly employed to 
create the vacuum and to control the admission of air to the 
brake pipe. This ejector has two nozzles, a large one for 
creating the initial vacuum and for releasing the brakes and 
a small nozzle for maintaining the vacuum after the brakes 
have been released. 

Thus far the application of power brakes to freight equip- 


than the air brake. This raises the question as to why the 
vacuum brake has been able to retain its position and what 
advantages it possesses. The outstanding reasons appear 
to be: the simplicity of the mechanism and its low expense 
of maintenance; the perfect control of braking due to the 
fact that the braking pressure can be increased or decreased 
at will without releasing the brakes; and the smoothness of 
the stops, this last feature being due partly to the use of 
lower rates of retardation than are demanded by American 
railroads. There is a distinct disadvantage in the relatively 
large size of the brake cylinders which is a result of the low 
cylinder pressure of less than 10 Ib. per sq. in. This is only 
one-sixth of the pressure used in air brake cylinders. 


Vacuum Brake Tests on the Great Northern 


With a view to ascertaining the suitability of the vacuum 
brake for jong freight trains, a series of trials was carri 
out during the summer of 1919 on the Great Northern Rail- 
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Ihese tests were under the supervision of Sir Henry 

r and H. N. Gresley who presented a paper before 
institution of Civil Engineers on January 10, 1922, 
r the results of the runs. The facts given herewith are 

from this paper. 

main difference between braking freight trains and 
trains are briefly as follows—(a) The greater 

of freight trains. (b) The necessity of running 
ind empty cars together in freight trains. (c) Even 
couplings are used, the need of quickly coupling 
coupling when switching will probably result in the 
gs being screwed up less tightly than in passenger 
This tendency to couple loosely enhances the need 
smooth and uniform action of the brake throughout 

In. 

these tests the following conditions were laid down 
tandard of satisfactory performances: 

t trains of 100 cars, close coupled, must be stopped: 

By emergency applications without shock and with- 

risk of parting the train. 

By service applications without shock or risk of part- 
ad in such a manner that the train could be restarted 
liately after coming to rest. 

That the speed of the train could be reduced as re- 


tests were carried out on the Great Northern railway 
Petersborough and Firsby, this portion of the line 
practically free from grades and curves. 


Trains and Equipment 


locomotive was of 2-6-0 type. The weight of the 


notive in working order and the tender two thirds loaded 


al and water was 213,920 lb. All wheels were braked 
exception of those of the front truck. The ejector 
Gresham and Craven combined 20 mm. and a 25 mm. 
naught. 
train consisted of Great Northern railway cight-ton 
| vans or box cars, having an average light weight of 
lb. and fitted with the G.N.R. standard vacuum brake, 
Westinghouse Brake Company’s accelerators and 
» nipples. In addition to these the train included 
Midland railway six-wheeled cars carrying the neces- 
cording instruments. One of these was placed at 
ront of the train, one in the middle, and one at the 


the cars were unloaded and provided with screw 
ngs. The brakes were tested for leakage before the 
ind the travel of the brake pistons adjusted as re- 
The instruments comprised speed recorders and 
vacuum recorders. The latter instruments (one of 
was placed in the front, middle and rear vans) re- 
the pressure in the train pipe and brake cylinder 


iverage retarding force is the basis usually adopted 
mparing brake stops. This force is convenient to 
is a percentage of the weight of the train, and in 
ulations, the weight of the train is taken as the gross 
of the train increased by the equivalent rotary inertia 
ge, which was found from calculation to vary from 
10.7 per cent of the weight of the train, being about 
cent for the locomotive and tender and 11.1 per cent 
ars. The forces concerned, inclusive of brake power, 
and gravity, are assumed to be acting uniformly 
ut the stop. 
standard vacuum carried in the brake pipe was 20 
the average effective vacuum in the car brake cylin- 
h the brakes fully applied was 17 in. or 8.33 Ib. 
in. ‘The brake shoe pressure equalled 61 per cent 
veight of the locomotive and tender, 90 per cent for 


> and 86 per cent for the train complete with the 
te. 
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Results on Trains of Various Lengths 


The first tests were made with a 63-car train, each car 
being fitted with an accelerator and a standard reducing 
nipple between the brake pipe and the under side of the 
piston in the vacuum brake cylinder. The standard size 
of choke is 3/16 in. diameter for a 15-in. cylinder and 5/16 
in. for an 18-in. cylinder. The weight of the 63 cars was 
455.25 long tons or 1,019,760 lb. All emergency stops made 
under these conditions were satisfactory. It was found 
necessary, in making speed reductions or service stops, to 
apply the brake gradually, otherwise the accelerators oper- 
ated, and unless the speed was high, say over 30 miles per 
hour, the train came to a stand before the brakes could be 
released. 


The 80-car train was made up by attaching nine cars 
at the front of the previous 63-car train and eight cars at 
the rear; these cars had no accelerators or reducing nipples. 
Five emergency stops were made from speeds ranging be- 
tween 22 and 42 miles per hour, but the shocks were so severe 
that in one case the train parted. The front nine cars were 
switched out and another emergency stop made, but the 
shock was so bad that the train again parted. The records 
of these stops were spoilt on account of the effect of the 
shocks on the instruments, and it was decided to abandon 
further trials with trains not completely fitted with acceler- 
ators. 

The next tests were made with an 82-car train, fitted with 
accelerators and standard reducing nipples throughout. The 
total weight of the cars was 587.5 long tons or 1,316,000 Ib. 
At speeds above 40 miles per hour the stops were fairly smooth, 
but between 30 and 40 miles per hour there was a rough 
jerk just before stopping, and for stops from 20 to 30 miles 
per hour the jerk was very severe just before coming to rest. 
The stopping distances of this train were almost identical 
with that of the 63-car train. Emergency stops were then 
tried with the working vacuum reduced to 16 in. These 
were fairly smooth except at the lower speeds, but the stop- 
ping distance was increased by about 20 per cent. 

The next change was to reduce the size of the chokes in 
the nipples to 7/64 in. diameter for a 15-in. cylinder and 
to 4 in. for an 18-in. cylinder. The train consisted of the 
same 82 cars fitted with accelerators. The effect of the 
reduced nipples was to make the stops at all speeds quite 
satisfactory as regards being smooth, but increased the stop- 
ping distance by about 25 per cent. 

Following these tests the length of the train was increased 
to 101 cars, the total weight of the cars being 719.5 long 
tons or 1,611,680 lb. All cars were fitted with accelerators 
as well as specially reduced nipples of the same size as those 
used on the preceding 82-car train. The emergency stops were 
quite satisfactory as regards being smooth, but compared with 
the standard of comparison—63-car train—the stopping 
distance was increased by about 35 per cent. Emergency 
stops were also made working with a 16-in. vacuum. In this 
case the stops were very smooth, but the stopping distance 
compared with the standard was increased approximately 
by 50 per cent. 

General Conclusions 


(1) The trials demonstrate that it is practicable with the 
vacuum brake to work long trains of up to 100 cars, provided 
that suitable accelerators and reducing nipples are used. 

(2) Emergency stops can be made without shock with 
trains consisting of up to 100 cars. 

(3) Service stops and speed reductions can be made and 
the train restarted promptly, provided that when running 
at speeds less than 30 miles per hour air is admitted slowly 
so as not to operate the accelerators. This necessitates the 
braking being spread over some distance, but allows time 
to have the brakes partly released when the desired reduced 
speed is reached, or just before stopping, and thereby en- 








ables the train to get under way again almost immediately. 
(4) It must be recognized that the provision of reducing 
nipples results in retarding the action of the brake and in- 
creasing the length of stops. 

(5S) In these trials the smoothest stops were obtained 
with the comparatively low working vacuum of 16 in. It is 
also easier to create and maintain this degree of vacuum than 
the usual 20 in., but the stopping distance in the case of 
emergency stops, is of course increased. 


Comparison with American Air Brake Tests 


In connection with the results in these English vacuum 
brake tests on the Great Northern as outlined in the above 
paper, it is of interest to compare the length of the stops 
with those obtained in American brake tests. Soon after 
the completion of the famous Burlington brake tests in 1887, 
the Westinghouse Air Brake Company perfected its quick- 
action triple valve. In order to demonstrate the operation 
of the device, a train of 50 Pennsylvania, Railroad box cars 
was equipped and exhibition stops were made on a number 
of railroads in a dozen different cities. The cars were of 
60,000 lb. capacity and 38 ft. 4 in. long. The light weight 
was 30,577 lb. each or a total of 1,528,850 lb. for the 50 
cars, exclusive of the locomotive and tender. Including 
the locomotive and tender the weight was about 2,000,000 
lb. The 50 American cars used at that time thus weighed 
about the same as ninety-five of the English eight-ton cars 
used in the vacuum brake tests described above. 

As a convenient method of showing the results of these 
tests, the length of the stops has been plotted and a curve 
drawn for the general average. 

In 1892 a series of brake tests was made on the New York 
Central at Karners in order to compare the Westinghouse 
and New York air brake systems. ‘These tests were also 
made on 50-car trains of box cars of 60,000 Ib. capacity. 
The average weight of the cars was 31,960 lb., making the 
total weight of the 50 cars 1,598,000 lb. The length of the 
train was 1,940 ft. The braking power on the cars was 
70 per cent, calculated on 60 lb. brake cylinder pressure, 
the brake pipe pressure carried being 70 lb. 

Stops were made at speeds ranging from 25 to 35 miles 
per hour. The average results have been plotted and are 
shown on the accompanying diagram. 

On the same diagram curves have been drawn for the 
stops made with the English trains. One of the curves shows 
the stops for the 63-car train with accelerators and standard 
reducing nipples. Another curve shows the stops for the 
82-car train equipped with accelerators and special reducing 
nipples while the remaining curve shows the results for the 
101-car train with the same size special reducing nipples. 
On all the trains the standard working vacuum was 20 in. 
Stops have not been plotted for the runs made with a 16 
in. working vacuum. 

A striking feature brought out in these curves is the fact 
that air brake stops made in this country 30 to 35 years 
ago are noticeably shorter than those made in the recent 
English tests with trains equipped with the vacuum brake. 
For example, from speeds of 30 miles per hour, the stops 
for the Westinghouse train of 1892 was 325 ft.; for the 
Westinghouse train of 1887, 380 ft.; for the vacuum brake 
train of 63 cars, 465 ft.; for the vacuum train of 82 cars, 
645 ft., and for the vacuum train of 101 cars, 745 ft. 

In view of the results it would appear that the vacuum 
brake does not have the retarding effect of the air brake 
as used in America. It is unfortunate that conditions did 
not permit of equipping the test train with the type of ac- 
celerator valves made by the Vacuum Brake Company al- 
though it is probable that the results of the tests would not 
have been materially different. Had this been done and the 


tests continued the information obtained would have been 
an even more valuable addition to the knowledge of braking. 
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Care of Journal Boxes* 
By J. M. O’Connor 


General Lubricating Instructor, New York Central 


AFTER giving this matter our undivided attention for 
several years past, we have concluded that the proper 
method of packing journal boxes is as follows: Back rolls 
shall be prepared in advance in the oilroom and stored there 
until required for service. The preparation of the rolls con- 
sists of shaping the dry waste, dipping in oil and draining 
until moderately dry. Place roll in mouth of journal box, 
work it back under the journal to the extreme back of the 
box, leaving it in such a position that it does not extend 
above the center line of the journal. The rest of the packing 
should then be placed under the journal firmly so as to pre- 
vent settling away. This is best accomplished by placing the 
packing across the full width of the mouth of the journal 
box and allowing the strands to hang down outside, always 
adding more packing before placing the hanging strands 
inside the box. This has the effect of binding all the pack- 
ing in one mass. The packing must not extend above the 
journal center line or beyond the inside face of the collar. 
Considerable controversy has arisen over the elimination 
of the so-called front waste plug, and in this connection, 
insofar as our system is concerned, it is felt that this de- 
parture greatly assists the inspector in examining the con- 
tained parts of the journal box, particularly the journal, as 
under this method the end of the journal shows plainly 
when the bearing is being properly lubricated. When the 
bearing is not being properly lubricated, the center of the 
end of journal appears dry, whereas where the front waste 
plug is used, the end of the journal shows oil at all times. 
When the packing is applied as outlined there is practically 
no danger of it working from underneath the journal at the 
collar. The binding of all the packing as one mass also 
prevents its working up on the sides of the journal. 

The application of packing can only be accomplished by 
the use of a standard packing iron, which is 26 in. in length. 
The spoon end of this iron has a curve 3 in. in depth meas- 
ured horizontally from the handle lug to the fork end. 

With reference to the care of packing in journal boxes, 
the most important part of the work for successful lubrica- 
tion is intelligent attention to its condition which briefly 
consists of loosening up the packing to avoid the formation 
of a hardened and glazed surface from too long contact with 
the journal. This work consists of first loosening the section 
of the packing by pulling it forward from the sides and 
working it back under the journal at the center. Second, if 
new packing is needed, it should be worked back under the 
journal from the center, thus raising the portion on the 
sides—care being taken that it is not lifted above the center 
line of the journal on either side. This work also can only 
be handled by the use of the packing iron. 

When the care of packing in journal boxes—and this ap- 
plies particularly to cars in train yards—is handled as above 
outlined, the oil is automatically forced from the bottom of 
the box to the surface of the waste, particularly in boxes 
where all cotton or a mixture of cotton and wool is used. 

While we know that the serviceable condition and proper 
application of packing is not responsible for all journal 
failures, it has been our experience that a percentage of the 
hot boxes may be attributed to this feature. 

Now that the M.C.B. rules make the car owner responsible 
for the packing of journal boxes every nine months, when 
cars are on repair tracks, we should have a uniform method 
of handling and applying this material, and in talking this 
matter over with some of the best car men they fully agree 
that this is a step in the right direction. 





— 





*Abstract cf a paper presented before the Niagara Frontier Car Men’s 
Association, Buffale, N. Y. 
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Systematic Instruction 


Practical Education in the Car Department” 


and Examination of In- 


spectors and Foremen and Annual Staff Conventions 


By C. G. Juneau 


Master Car Builder, Chicago, Milwaukee & St. Paul 


t ie perience of ages has been used to build up and 


ice most of our methods of transportation, but in 
iding we have only the wisdom of a hundred 
ars to help solve our problems. And as the United States 
ome 60 per cent of the railroad mileage of the 
vorld and the remaining 40 per cent is scattered over the 


face of the earth, we cannot even turn for help to others but 


just confine our studies to an analysis of our own experi- 
nces endeavor to solve our difficulties. 
Ex tion of the industry of railroading reveals, first, 


that if nmense. Excluding agriculture, it is the largest 
sing] stry in the country, and it approaches in size a 
majority of the other industries combined. Its very immensity 


ins to it many problems. Second, it is very complex in 

make-up, including, as it does, large and varied forms of 

tivities. Wide experience is a first necessity to a successful 
ilroad man. Third, it is variable, ever fluctuating in quan- 
inging in character. The problem of how to 

ndl rtain quantity of coal today will be replaced to- 
sorrow by a deeper problem, because of the changing of the 
nodity to be moved to wheat, lumber, or oil. There 
tangible to guide railroads; and as business con- 

nge much more rapidly than it is possible to alter 
ng equipment or provide new equipment, only by care- 
f all forms of industrial and agricultural condi- 





tions, politics, money markets, and general world conditions, 
n an intelligent forecast of demands upon the railroads be 
arrived { 
The fact that the undertaking is so immense at once sug- 


gests that railroad employees should be drawn from par- 
ticular schools or universities wherein they would be specially 
trained for one or another of the phases of railroad work. 
No educational institution can produce a railroad man for 
the reason that railroading is complex and fluctuating. His 
education must accompany his experience, and must change 
to conform to fluctuations in railroad conditions. 


Lacking centuries of experience on which to base their 





judgment, unable to use the experience of other countries, 
and un to turn to educational institutions to provide a 
trained personnel, the railroads’ one chance of resurrection 
seems to in the education of their own employees along 
the lines of their employment. 

Railroad education might be divided into three phases, 
viz. (1 lucation of the men; (2) education of their 
olnclals | (3) education of the public. I am going to 
eal n with the first subject and confine my remarks 
0 our own experiences in the mechanical department of the 
railroad I serve, 

Systematic Education of Foremen and Inspectors 
, 48 a prelude to our educational campaign, it was laid down 
“iat all officers in the mechanical department should en- 
deavor to educate those responsible to them to help in making 
‘allroad service a vital response of human effort and energy. 
It Was realized that the first milepost could not be success- 
tully and safely approached unless those interested under- 
“a their work seriously, and this could not be brought 
out unt those in charge had created an atmosphere of 
jam bstr = a paper read before the Western Railway Club, Chicago, on 
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respect and established the fact that there was need for each 
employee’s best effort. 

The multiplicity of instructions and the rapidity with 
which they were issued during government control made 
compliance with them almost a human impossibility. Con- 
flict, doubt and confusion existed. Our then master car 
builder drew up and issued a booklet laying down guiding 
rules for every phase of work in the car department. This 
was issued to all supervisory forces, and its effect was elec- 
trical. Summed up in the terms of the carman, “it put the 
car department on the map.” The principal parts of this 
booklet were published in the Railway Mechanical Engineer, 
commencing in January, 1920. This move may be termed 
the real beginning of our educational system in the mechani- 
cal department. At the present time, a book covering the 
maintenance of and repairs to locomotives, and instituting 
standard practices even to the finest detail, is in process of 
completion. In the meantime the information is utilized by 
being issued piece by piece in the form of circular letters. 

Following the issuance of the first booklet, a concerted 
move was made to have every foreman or group of foremen 
provided with a Car Builders’ Dictionary and to supplement 
this later with other books. Those engaged in special under- 
takings were induced to obtain the most authoritative publi- 
cations dealing with their particular work, and many of our 
car department supervisors became connected with institutions 
and organizations which conducted discussions and issued 
current literature on terse subjects. 

Monthly educational bulletins have been issued which deal 
systematically with the various phases of the car department 
work. One series of articles covers air brake work, another 
safety appliances, etc. The bulletins are furnished in suffi- 
cient quantities to make the information available to every 
employee in the department, no matter where located. Ques- 
tions arising in connection with the articles are taken up by 
the men direct with whoever is conducting the publication, 
without passing through any official channels, and the ques- 
tions and the answers both appear in the next issue of the 
bulletin. When necessary, the bulletins are supplemented 
with blueprints or sketches. 

It was realized, however, that results would be derived 
more from successful application than from any particular 
virtue of the scheme itself. We therefore arranged for every 
inspector—freight and passenger—to be examined by our 
general safety appliance inspector, and later all foremen 
were similarly questioned. When this questioning was com- 
pleted, a regular monthly examination system was inaugu- 
rated. This is conducted by sending to the district general 
car foremen 20 questions, based on information previously 
published in the educational bulletins, which on a given day 
are distributed to inspectors and foremen. Below each ques- 
tion, space is provided for the answer. When filled in the 
papers are returned and marked; five marks per question 
are allowed. The results are systematically recorded in my 
office and bulletined locally. 

As a result of this system we have effected an improvement 
beyond our most sanguine expectations. The first report on 
our educational campaign stated that the then existing opin- 
ion that bad safety appliance conditions on our cars and 
locomotives was due to negligence was not correct; it was 
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due to ignorance. It went on to say that not more than ten 
per cent of the inspectors on the system could pass an 85 
per cent examination, and not 25 per cent could pass a 50 
per cent test. That report was made less than two years ago, 
but today the number not regularly obtaining 90 per cent is 
negligible. Of course there has been quite a little trans- 
ferring of men to other work, and in some instances inspec- 
tors have had to be taken out of service. But our inspectors 
today—the men we regard as of primary importance to the 
movement of our equipment—wear an air of confidence born 
of knowledge. Our derailments and accidents have decreased, 
and our percentage of on-time trains has risen to a very 
pleasing degree. 


The examinations so far have been confined to safety 
appliances and matters connected directly and indirectly 
therewith. Extension to air brakes is being made, and we 
propose gradually to include questions concerning wheels, 
axles, general repairs, etc. Now no carman is appointed an 
inspector unless he can pass the necessary practical exam- 
ination. Men desirous of promotion are voluntarily taking 
the monthly examinations, and we have at present a con- 
siderable number of men fast qualifying for positions of 
responsibility. The enthusiasm alone displayed by the men 
has been full reward for the effort necessary to inaugurate 
and sustain the campaign, but I feel that the big harvest is 
yet to be reaped. 


Annual Department Staff Meetings 


It was realized that as a group railroad employees attained 
a tremendous measure of experience, due to the large scope 
of the work, but that failure resulted from lack of oppor- 
tunity for exchanging ideas. Accordingly, it was arranged 
to hold annual staff meetings of the car department and the 
locomotive department at Milwaukee. Later we inaugurated 
conventions of the blacksmiths, traveling engineers, and 
others interested in a particular phase of railroad work. At 
these staff meetings and conventions, prepared papers are 
read and discussed. The keen interest of the management 
in the meetings has been evidenced by the attendance of the 
president, vice-president, general manager, genera] superin- 
tendent of motive power and other officers. Such meetings 
as these wherein matters are discussed without restraint are 
most valuable educational schools. Foremen or. master me- 
chanics opposed to a scheme proposed by the management 
will leave such meetings enthusiasts for the scheme by virtue 
of knowledge of the other man’s viewpoint; or, on the other 
hand, modification and even withdrawal of schemes may 
result from cold facts produced by unrestrained discussion. 

At these staff meetings supervisors are educated as to how 
to deal with their men, to lay out their work, to handle their 
material. The papers and the discussions are printed and 
circulated, so that every foreman on the system may obtain 
the fullest possible benefit from the meetings. The papers 
are not contributed wholly by men within the mechanical 
department, but also by those in other departments, and even 
by persons entirely outside of the railroad field. Our aim is 
to secure as authentic articles as possible, to spread their 
contents by means of discussion, and then to make them 
available as guides for the following year’s work. 

Special instructions prepared and issued for various classes 
of service include, in addition to safety appliances and air 
brakes, already mentioned, valve motion for locomotives, 
electricity, and the federal locomotive inspection law. 
Monthly reports covering all phases of the department’s 
operations are issued to principal supervisors and, in con- 
densed form, to every foreman on the system. 


Education of Operating Officers 


Because the mechanical side of railroading has never 
ceased to advance, there arises the necessity of educating 
those we serve in the operating department to the viewpoint 
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resulting from our experience and experiments. Thiis task 
is simplified somewhat where officials have served in the 
ranks, or made more difficult where they have not. it is not 
an easy matter to impart one’s knowledge to another, and 
the added handicap of lack of time and opportunity ofte, 
makes it a difficult problem. The need of having those ad. 
ministrating a department made aware of all that is involved, 
however, stands out very clearly in my mind. The means 
we endeavor to employ to attain the desired result is dis. 
cussion of each problem by the men on the spot. This ad- 
mittedly does not entirely serve the purpose, and greater 
education in this direction is much to be desired. 


Education of the Public 


Although the railroads are servants of the public, it is 
astonishing what colossal ignorance exists in regard to even 
the simplest phases of their operation. This alone is a severe 
handicap to railroads in their present dilemma; but when 
public opinion is fed by contributions to a vicious press by 
authors often ignorant of anything beyond the most ¢ele- 
mentary railroad matters, they are even further harassed. 
I do not refer to the press as a whole, but to a certain section 
of it which allows its remarks on railroad problems to take 
the form of destructive criticism. Such articles are not pr- 
ductive of any good, but do the railroads much damage. Ii 
the section of the press referred to is attempting to harm the 
railroads, its attitude is a great success. If it is trying to 
better conditions for the public, it is a drastic failure. 


Partially as a result of the attitude referred to, we occupy 
the very unpleasant position of having a portion of the public 
believe that the railroads are nothing but a network of 
intrigue—rotten in morals and with only sordid aims in 
view. To those who have devoted the best part of their lives 
to the work, not because they received adequate monetary 
or other reward, but because the word “service” meant to 
them what the colors mean to a regiment in battle, this is 
indeed their cup of bitterness. It is time for action. Let us 
concert our efforts to have the public know that the railroad 
man is not a rotter, not an ignoramus, but their efficient 
most loyal servant, and a worthy citizen of this great republic. 


Exports or AppLtes from Halifax, N. S., this season have 
amounted to 613,886 barrels, 5,635 boxes and 3,739 half barrels 
These apples have gone to Liverpool, London, Manchester, Glas: 
gow, Hull, Avonmouth, Cardiff, Newfoundland, West Indies, New 
York and Boston. 
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What Shop Equipment Means To a Railroad’ 


Central Railway Club Discusses Relation of Main- 


tenance and Repair Facilities to Equipment Owned 


By V. Z. Caracristi 


Consulting Engineer, New York 


AILROAD motive power departments are continually 
R ing pressed for reasons why they demand from the 
higher officials appropriations to cover machine tools 

and shop facilities, and the repetition of statements that these 
facilities are required to take care of current work is usually 


ounter explaining that the need for such facilities will 
have d eared by the time the equipment and facilities 
an be ved and installed. Operating revenue, having so 
many mouths to feed, must be largely conserved for purposes 
which cannot be deferred, and in the face of the large de- 
mands weak voice of the motive power department is 
drowned the clamor of what at the moment appear to be 
more in nt demands. 

Starting out on the basis that there can be no question as 
0 the n ity for providing facilities of some nature to take 
care of unit of power or equipment acquired, I am 
endeavor to crystallize the tangible requirements and to 
point out reasons why such requirements exist. Elimin- 
=i the ially important necessity for yard and terminal 
lacilities, 1 would like to offer a chart (Fig. 1) showing the 
expenc dit which experience has led me to believe neces- 
“ary to t care of the locomotives and cars coming im- 
mediate ider the jurisdiction of the motive power depart- 
ment, 

To summarize, the object of this paper is to point out 
nelly 1 son why equipment is compelled to stand idle 
when it iid be at its best condition to meet operating 
demands well as to endeavor to create as a basis for 
“urther sion the actual capital requirements in terms 
~ *quipment owned or in future to be purchased. 

\vailable Hauling Capacity Not Utilized 

As an 


of interest the data (Tables 1 and 2) on actual 
ration are submitted, locomotives being selected 
that they offer a well-defined measuring stick 


locomoti 
lor the re 
OR dina 





at the Hotel Iroquois, Buffalo, N 








baile aper read before the March 9, 1922, meeting of the Cen- 
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to compare relatively what is being accomplished by them in 
repayment for the labor, material, and money which have 
gone toward their creation. This measuring stick can best 
be expressed by their hauling capacity. The relation between 
weight, hauling capacity, and cost is practically constant. A 
definite amount of weight is necessary for each pound of 
hauling capacity available, and the locomotives are them- 
selves purchased indirectly on a weight basis. 

The purchase of additional hauling capacity immediately 
entails an obligation on the part of the purchaser to utilize 
such facilities, and to secure revenue therefrom through the 
handling of freight or passengers. 

The uniform system of accounting used by railroads, based 
on regulations of the Interstate Commerce Commission makes 
available as a whole the total tractive power and ton-miles 
of freight hauled. 

In order to make a division line between the freight and 
passenger service, it is necessary to convert passenger earn- 
ings into ton-miles. In my opinion this conversion can best 
be made on a basis of earning capacity, for which purpose 
the equated ton-miles on passenger basis can be obtained by 
multiplying the ton-miles of freight by the total passenger 
revenue and dividing this figure by the total freight revenue, 
the underlying thought being that the decreased tonnage will 
be offset by the increased rate. Such figures, although perhaps 
of no other value, will result in a ton-mile basis which is 
comparative from year to year. A comparison made on this 
basis, using Interstate Commerce Commission statistics of 
Class I railroads for the years 1902 to 1919 inclusive, brings 
out startlingly the fact that in spite of advanced facilities in 
design during the 18-year period the amount of work per- 
formed by the locomotive was seriously decreased, as is evi- 
denced by the fact that the increase in tonnage available was 
233 per cent; the increase in the number of locomotives was 
173 per cent, with an increase in the hauling capacity of 299 
per cent. The efficiency of the 1902 locomotive being used 
as a basis, the railroads during the year 1917 could have 
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handled 56,000,000,000 more revenue ton-miles than they 
did; in 1918, 76,000,000,000 more revenue ton-miles, and in 
1919, 139,000,000,000 more revenue ton-miles. 

In other words, had each pound of tractive power been 
utilized at the same efficiency as in 1902 there would have 
been a large surplus of locomotives during these peak periods. 

These analyses cover totals for the 12 months of each year, 
and it may be claimed that peak traffic demands during in- 
dividual months produced conditions not reflected by the 
yearly average. However, it should be remembered that the 
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power delays brought about by inadequacy of repair shop 
facilities. Power of sizes and weights out of line with shop 
equipment result not only in increased repair expense but 
what is more serious, in great delay in getting power back 
into service. 

Adequate provisions in the way of machine tools will have 
a great influence on recovering, if not passing established 
records previously made in ton-miles per pound of tractive 
power available. 

Capital account expenditures cannot be made to better 































*Does not include returns from terminal and switching companies. 





tEquated ton miles — passenger 


TABLE I—COMPARATIVE ANNUAL STATISTICS OF LOCOMOTIVE OPERATION ON CLASS I ROADS Equated 
ton miles, 
No. loco- Tractive power Revenue Total passenger Freight train Equated ton total freight 
a motives, total total pounds ton miles ea | dollars a Soe tmiles passenger and passenger 
2 3 4 8 

I catamahvionnetsnnecns cae 37,516 768,502,779 157,289,370,000 $392,963,248 $1,207,228,000 51,109,045,250 208,398,415,250 
1903. aaatoce aka acirataicateruve mies 43,290 941,915,540 173,221,278,000 421,704,592 1,338,020,026 56,296,915,450 229,5 18,193,450 
, Saae OR Ente 46,146 1,052,307,260 174,522,089,000 444,324,99) 1,379,002,000 56,196,112,658 230,718,201,658 
DG cevid Dt caiaeslan.eneaa es 47,696 1,123,771,082 186,463,109,000 472,694,732 1,450,772,833 62,036,276,364 248,498,385,364 
NG aisia: coe carrslae.cieee eS s,¥iens 50,954 1,260,633,673 215,877,551,000 510,032,583 1,640,386,655 67,116,330,605 282,993 ,881,605 
Ea rail a8. Siaih 4:4) 4serern acer. Wre arb 54,563 1,409,006,658 236,601,390,000 564,606,343 1,823,651,998 73,133,489,649 309 734,879,649 
i, FOE Tee Pee 56,867 1,498,793,551 *218,381,554,000 566,832,746 1,655,419,108 74,795,682,245 293,177,236,245 
a caiend bse ie bie: 6,6 Susie ed-4:4 2 56,468 1,503,971,444 *218,802,986,000 563,609,342 1,677 ,614,678 73,496,922,997 292,299,908,997 
| Mereieis/areieiniee €rpia a.ass 58,240 1,588,894,480 *255,016,910,000 628,992,000 1,925,553,036 83,298,522,706 338,315,432,706 
DR Uieceaadsiesinecesineekas 60,162 1,681,495,905 *253,783,701,839 657,638,291 1,925,950,887 86,743,271,288 340,526,973,127 
No eee 61,010 1,746,964,128 *264,080,745,058 660,373,176 1,968,598,630 85,919,493,672 350,000,238,672 
ER Sakae ewe a Kae ea ew be ws 62,211 1,847,798,393 *301,398,752,000 695,987,817 2,198,930,565 96,748,999,392 398, 147,751,392 
BAP era 61,442 1,886,549,588 *288,319,890,00C 700,403,353 2,114,697 ,629 92,752,508,613 381,872,398,613 
DEAR EEA S Seneey oae 61,882 1,970,295,300 %*273,913,000,000 629,237,464 1,977,933,275 87,121,727,208 361,034,733,208 
re ss 60,790 1,989,132,700  *339,870,323,000 673,806,175 2,402,210,993 95,153,690,440  435.024,013,440 
Ra apelin qapeneaigeaiie 60,990 2,024,118,700  *362,444,397,000 722,359,371 2,631,091,957 99,489,886,876 461,934,283.876 
Deak Sigh ccmreGw kee caine 61,533 2,087 949,700 *394,465,400,493 825,211,593 2,819,965,215 115,420,566,166 509,885,966,659 
Ga laiarerere'oisiainieieielaie wiaa'« oie 63,531 2,223,246,296 %*405,379,284,206 1,030,964,999 3,440,792,218 121,492,271,414 526,732,555,414 
BE atcmarcadisimeisiasine sha 60, 64,983 2,301,602,581 *364,293,063,017 1,175,035,413 3,543,329,921 120,799,579,684 485,092 ,642,701 


TtExcluding mail, express, milk, parlor cars, switching and special train income. 
ton miles (freight) X passenger revenue. 








Freight revenue 



























relative peaks which existed during 1902 also existed in 
1919. In other words, seasonal demands will not startlingly 
increase without reflection in the traffic during those months 
of lesser traffic movement. 

Lack of Repair Facilities Decreases Net Returns 

The reasons for the decrease in economic returns are a 
little complex, but they can be roughly analyzed as follows: 

(a) The increased ratio of the power available does not 
appear to be serious. 

(b) The lack of corresponding increases in terminal 
facilities in the way of increased length of receiving tracks, 
etc., as well as lack of expenditures for increased passenger 
facilities, are serious. 

(c) The dominating influence affecting the decrease in 
work performed per unit of power available lies in the lack 
of capital expenditures for maintenance of equipment pur- 
poses. Individual road performance and increase in tonnage 
per locomotive mile run has been more than offset by motive 
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advantage at this time in any direction by the railroads than 
through provisions for modern repair shops and equipment. 

The selection of machine tools, traveling cranes, small 
tools, jigs and fixtures can easily be made to meet any motive 
power requirements. The principal danger in the selection 
of machine tools is in giving undue weight to maximum per- 
formance of individual items. 

The purchase and installation of special high-powered 
individual-purpose tools should be made only after the most 
minute analysis of the actual immediate and prospective re- 
quirements. Each expenditure in the way of machine tool 
facilities should be made so as to give the maximum retur 
in the way of plant output and not considered on the basis 
of the output of the individual unit. Over-equipment of in- 
dividual departments does not assist either the time or cost 
element of a locomotive which has to be passed through all 
the departments of the repair terminal. 


Equipment Maintenance in Slack Periods 


It is well to point out the fact that the railroads of this 
country have been, and now are, compelled to operate unde! 
serious handicaps in order to meet the current financial re 
quirements necessary to keep them out of the hands 0 
receivers. 

A more specific explanation for the reasons resulting ™ 
this condition is readily found in either one or a combinatiol 
of the following facts, all of which are subject to correcti@ 
either by the railroads or the Interstate Commerce Com 
mission. 


First. The railroad companies appear to have purchased 
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1902 271.2 325 208,398,415,250 «ss acececece was $205 
1903 243.7 .3152 255,447,494,448 47,049,079,198 20.9 1.87 
1904 219.1 .3222 285,375,728,912 54,657,527,254 23.2 1.73 
1905 221.1 dae 304,796,717,438 56,298,332,078 22.7 1.80 
1906 224.5 .3109 341,883,852,117 57,889,970,712 20.5 1.78 
1907 216.3 .3091 382,122,606,649 72,387 ,727,000 23.4 1.69 
1908 195.8 -3425 406,472,811,103 113,295,574,786 38.6 1.48 
1909 194.4 -3359 407 876,956,612 11'5,677,047,635 39.3 1.49 
1910 212.8 .3266 431,108,182,976 92,792,750,270 27.4 1.61 
1911 202.5 .3418 456,021,689,436 115,494,716,309 33.9 1.53 
1912 200.0 3405 475,776,671,513 125,776,432,841 35.7 1.50 
1913 215.4 321 501,022,924,381 103,875,172,989 26.0 1.56 
1914 202.0 3217 511,632,348,265 130,559,949,652 34.2 1.49 
1915 183.2 .3181 534,344,085,360 173,309,352,152 48.0 1.32 
1916 218.7 -280 539,450,788,240 104,426,774,800 24.0 1.54 
1916 228.0 .2745 548,940,991 ,440 87,006,707,564 18.8 1.65 
1917 244.2 -2926 566,151,958,640 56,275,991,981 11.0 1.74 
1918 236.9 -2997 602,944,395,475 76,211,840,061 14.4 2.01 
1919 210.7 .3316 624,194,619,967 139,101,977,266 28.6 2.05 


Second. 


power at a higher ratio than the normal increase in tonnag 
available justified, causing power to remain idle. 


In the efforts of railroad officials to maintaiD ! 
uniform ratio between income and expense, it is customary" 
reduce the maintenance of equipment appropriations durilt 
the slack months, thus causing the power in many cases, " 
be unavailable to take care of the peak load transportatia 
in the fall and winter months without the assistance of ™ 
locomotive builders. 
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Third. Unfortunately, it has been the custom of motive 
power and transportation officials when purchasing new 
power, to endeavor to “keep up with the Joneses” by pur- 
chasing power in large sizes, and in a number of cases the 
tonnage available, yard facilities, bridge, and right-of-way 
limitations, and other local causes have prevented the full 
utilization of all of the extra drawbar pull available. 

Fourth. Labor conditions, both in the transportation and 
motive power departments, have tended to decrease power and 
operating efficiencies. 

Fifth. The amount of money expended by the railroads 
for logical repair shop facilities has been lamentably out of 
proportion with the amount of money expended for motive 


power and cars, resulting in inadequate facilities for needed 
repair and modernizing work. The reason for this is prob- 
ably due somewhat to the fact that it is easier to secure 
financial assistance through car or locomotive trust certificates 
than it is to secure money on blanket or other mortgages to 
be used for the purpose of shop extensions or construction. 


Sixth. The analysis of data from individual railroads 


shows that the purchase of power has in some cases been 
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ig. 1~—Chart Showing Desirable Relation of Repair Facilities to 
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tractive 


and that the tons hauled per pound of available 
power show decreases not out of line with changes 
ting and labor conditions. 


N oper 


Taken as a whole, however, the figures clearly indicate a 
tendency to purchase power in advance of traffic require- 
ments and further show inadequate provision for the round- 
house yeneral repair work necessary to keep the invest- 
ment for power active. 

Lack of Shop Facilities Delays Improvement Programs 

The of adequate shop facilities is the greatest factor 
struct the purchase and application of modern fuel 
saving ther devices which would permit the increase of 

p Tevenu miles per pound of tractive power available. 

Ace. Of lities to take care of such equipment when in- 
‘talled, | the fact of additional engine failures and delays 
"as naturally resulted in the motive power department’s being 
«tse to take on additional obligations for maintenance with 
ra ‘ore-knowledge of inability properly to care for the same. 
ia ou of self-defense this tendency is a natural one, 
ailitins ng as reasonably adequate supplies of tools and 

Wh s not available the position is well justified. 
escoth ; = is taken into consideration that progress in 
wiek « “ey a in the past few years has been almost 
a ie ¢ irection of devices which can be applied to 
wil meee ver, and that the application of such equipment 


ny existing locomotive as efficient as one of equal 
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power just out of the builder’s shop, the enormous size of the 
economic loss to the railroads can be visualized. 

I am not an advocate of the attachment on the locomotive 
of every piece of apparatus that presents itself which theoreti- 
cally might affect savings in operation, and I do not belittle 
the value of cold-blooded analysis of what the over-all eco- 
nomic results of each individual application will mean to 
the railroad organization as a whole. There are so many 
conditions of local operation which affect and govern, that 
each proposal can only be made the subject matter of in- 
telligent decision by those intimately familiar with the 
governing factors. 

A locomotive, when out of service for the most trivial 
cause, is just as expensive to the property as a whole as one 
legitimately tied up waiting for periodical over-hauling, and 
too much attention cannot be devoted to the necessity for 
adequate facilities. Each railroad should have every loco- 
motive surveyed to determine if its useful life is actually 
finished through use or inadequacy, and if there is not the 
possibility of placing this engine on an equal basis with an 
engine just received from the builder, through application 
in its own shops of such modern improvements as super- 
heaters, feed water heaters, cut-off indicators, brick arches, 
power reverse gears, valve gears, etc. 


Trust Certificates Suggested for Betterment Work 


Full capital account credit should be given for all better- 
ment work and additions made to old power, and a new value 
placed on the entire locomotive after the completion of such 
betterments, in line with its ability to compete with a new unit 
of equal capacity, irrespective of its old arbitrary or book 
value. A market might be created for equipment betterment 
trust certificates to cover a proportion of the capital account 
betterment cost. Such certificates would have more equity 
behind them than if applied against new units, and would 
make available the necessary capital to rehabilitate railroad 
property with the advantage of utilizing in full capital 
previously expended. 

Repair work should be equalized over the 12-months’ 
period by arbitrary charges against income in the months 
of great business for credit and use during periods of revenue 
depressions. 

Each purchase of new locomotive equipment should be 
made the subject of special study by the accounting, motive 
power and transportation officials assisted by outside advice 
if necessary, to determine: (a) Actual necessity, (b) size 
and capacity which will give the greatest net returns to the 
company, (c) type. 

Locomotive purchases are in nearly all cases made at a 
time when erecting shop space is at a premium. This con- 
dition could be obviated by cold-blooded expenditures for 
repair facilities in combination with the scrapping of all 
papers relative to monthly budget allowance for maintenance 
of equipment work. 

The railroad repair shops are usually operated at their 
peak during those months in which the cost of doing the 
work is at its highest, and what little organization remains 
in the spring time is engaged in hoeing the grass between 
the stones of the shop highways. The fluctuations in the 
pay-roll of both the classified and running repair shops 
are appalling, and these fluctuations are largely brought 
about by the month-to-month method of accounting and 
record-keeping in vogue by the transportation systems. Ex- 
pending freely for maintenance account when earnings are 
temporarily good, at the expense of a starvation policy when 
earnings fall off due to natural seasonal conditions, is not 
a good business policy. 


Explanation of Chart 


This chart (Fig. 1) represents the amount of capital 
necessary for repair facilities, including yard, track, and 
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other work, for every locomotive added to the property. 

For instance, a property having 500 locomotives should 
have, in the way of facilities for the repair and upkeep 
of these locomotives, property having a value of $3,500,000, 
and if 50 additional locomotives were purchased, the amount 
of money which should be expended for addition to the re- 
pair facilities is $6,700 for each locomotive, or $325,000 for 
50, thus making the amount of money expended in facilities 
for the repair and upkeep of 550 locomotives $3,825,000. 

Fig. 1 also shows the amount of money which should 
be expended for capital account purchases in the way of 
repairs, tracks, and facilities for the running and heavy 
repairs of freight cars. It will be evident that a property 
having 20,000 cars should have an investment of this nature 
having a value of $1,140,000 and in the event of the ad- 
dition of 2,000 cars, $56.00 represents the amount of in- 
vestment necessary to take care of each car, or a total of 
$112,000, thus making the total investment to take care of 
22,000 cars $1,252,000. 


Discussion 


G. M. Basford (G. M. Basford Company): To me this 
paper seems one of the most important documents that has 
been presented before a railroad organization in many years. 
It calls attention in a marked way to the business question 
involved in taking care of equipment. The presiding officer 
spoke just now about the length of time required in getting 
up a new shop. ‘That reminded me that my first important 
railroad work was laying out a shop in the drafting room. 
It was 26 years after that before the shop was built and dur- 
ing that time the particular railroad, the name of which I 
will not mention, did not have a real good shop. The loco- 
motive deserves better care than that. 

What are we going to do about it is a proper question at 
this point. Difficulty in raising capital for shop equipment 
prevents some roads from keeping up their machinery. Re- 
luctance to invest their capital prevents financially comfort- 
able roads from doing it. But the roads that become or re- 
main strong financially will be the ones that keep a continu- 
ous flow of new shop equipment into their plants to protect 
their enormous investment in locomotives. These will be 
the roads that reduce operating costs by keeping up the condi- 
tion of their engines. 

C. B. Peck of the Railway Mechanical Engineer in a paper 
read before the Western Railway Club last month, supports 
the speaker by showing the relation between shop equipment 
and locomotive repair costs. As I remember the figures 
he shows that road B can afford to invest $9,000,000 in 
shop equipment to get its locomotive repair costs down to the 
figures of road A. He gives detail figures for both. But it 
is extremely difficult to find such a huge lump sum. The 
thing might be done in another way. It need not be done all 
at once. If road B had established a machine tool policy 
which for years past had added a few machines each month; 
if a plan and program had been made and each addition of 
equipment had been part of that policy, the savings each 
year would go toward an expansion of the policy the next 
year and road B would not be running away from the sheriff 
as Mr. Peck says it is right now. 

There is nothing we need with respect to locomotives as 
much as we need policies, plans and programs. Three great 
operating items are affected and as indirectly suggested by 
the speaker of the evening are controlled by the facilities for 
locomotive maintenance. They are train crew wages, fuel 
and locomotive maintenance costs. ‘The condition of loco- 
motives directly affects fuel efficiency, overtime on the road 
and ton mileage. Locomotive condition is controlled largely 
by the equipment available to maintain the engines. These 
things are mentioned to show the necessity for a maintenance- 
of-equipment policy. How many roads have such a policy? 
Do they not wait and wait and then put in a lump of addi- 


RAILWAY MECHANICAL ENGINEER 











Vo. 96, No. 4 


tional machinery after the head of the organization has been 
argued with and finally convinced? The cost is most 
prominent in his mind and he trims the list to bring it down, 
The thing is done and is regarded as finished. 

As in many other business matters would it not be wise to 
make an annual budget and keep new machines coming regy- 
larly, uniformly and fast enough to be assimilated in the 
shop routine? In dull times machine prices fall. Machin- 
ery business like the locomotive business is a famine or a 
feast. Some day railroads will follow in machine purchases 
the plan followed by J. J. Hill as to cars. He kept a car 
plant going for years in dull times and when business came 
on he was ready to take business from his competitors. 

It is my opinion that the officers of the railroads who haye 
directly to do with locomotive and car maintenance have a 
great opportunity to put this idea into the form of a policy. 
I believe they can frame it with sufficient strength of argu- 
ment to put it through right on up to the top and to make 
executives listen. 

If these immense appropriations could be displaced by 
very much smaller ones providing systematically and regu 
larly for steady improvement at frequent intervals, road B 
would not be in its present fix; another road would not let 
sixteen years pass without substantial additions to the ma- 
chine equipment of a large terminal and another road would 
not allow ten years to pass without an adequate addition to 
the machine tool equipment at any of its shops. Another 
road would not require four months to repair an engine and 
perhaps would not now be in receivers’ hands. 

A little expense every year keeps a house in order. Wait- 
ing until it is a ruin keeps it always in bad order. Is it 
different in a shop? 

E. L. Woodward (Railway Mechanical Engineer): 1 was 
impressed with the chart showing the relation be 
tween necessary maintenance and repair facilities and road 
equipment. Take for example a railroad having 800 loco- 
motives and possibly 40,000 cars. On the basis of these 
curves, locomotive repair facilities should exceed $4,000,000 
in value and car repair facilities $2,000,000. In far too 
many cases a railroad will have more equipment than that 
indicated above and fewer repair facilities. Added evidence 
of the lack of the proportion between present repair facilities 
and equipment on the road is given in Mr. Peck’s paper pre- 
viously referred to by Mr. Basford. In one instance men- 
tioned the book value of the road was set at $400,000,000 
and the total amount of shop and terminal facilities, includ- 
ing equipment, not over $16,000,000. 

The lack of necessary repair facilities is a great detriment 
for several reasons, including (1) excessive cost of repairs, 
(2) equipment held out of service waiting repairs, and (3) 
delayed improvement programs. An important part of the 
cost of repairing cars and locomotives is labor cost, and it 
has been shown that this item practically equals the cost of 
fuel or the cost of crew wages in freight train operation. In 
order to. decrease the cost of repairs to the point where !t 
ought to be, labor-saving machinery must be installed. 

Examples may readily be found illustrating how inefficient 
machinery decreases shop output. I was in a shop recently 
where an old wheel lathe was being used to turn tires, the 
feed being about 3/16 in. per revolution. The depth of cut 
was so small that several cuts had to be taken and it require 
seven hours to turn the pair of tires. A modern wheel lathe 
under the most favorable conditions can turn a pair of driv- 
ing wheel tires in 30 minutes and an average of one pair at 
hour can easily be maintained. It is not infrequent to ™ 
truck wheels turned on large engine lathes, in which case one 
tire only can be turned at a time using small cutting feeds 
and speeds. Old planers are still in operation with no side 
heads and sometimes with only one cross rail head. I ri 
in another shop not long ago where tube holes in a front - 
sheet were being cut on an ancient radial drill. This ma- 
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chine was badly worn, of low power and was not forcing the 
high speed cutters to anywhere near their capacity. 

Not only are inefficient machines being used, but in many 
cases modern methods of machining cannot be utilized for 
the lack of necessary tools. For instance, many shops are 
not adequately equipped with grinding machines. These 
machines have already demonstrated their value and are now 


made powerful enough to machine parts from the rough stock 
in a short time. The work is exceedingly accurate, rapidly 
finished and smooth enough to form the best of bearing sur- 
faces. Similarly with milling machines, important economies 
can be effected by their more general use in railroad shops. 
Engine lathes also should not be forgotten and on account of 


being so much more commonly used than turret lathes, spe- 
ial lathes, etc., they should be of the latest and most effi- 
ient design. Centralized production departments should be 
developed and facilities provided for repairing steel cars. 
Railway power plants in the United States are variously esti- 
mated at from 1,200 to 1,800 in number, and we all know 
how infrequently they benefit by new equipment or modern 
testing apparatus. 

The present relatively high wages make improved shop 
machinery and equipment absolutely essential to economical 
shop operation. In 1912 I began work at 28 cents an hour 
in an air brake room on the Boston & Maine. Even should 
the present machinists’, boilermakers’ and blacksmiths’ rate 
ie decreased from 77 cents to 67%4 cents as proposed, this 


rate will still be 100 per cent higher than it was in 1912. 
\re present shop facilities 100 per cent better than in 1912? 
Who is to blame for the present lack of repair and main- 


tenance facilities? It is easy to blame the Interstate Com- 
merce Commission or the public or business conditions, but 
the trouble is not entirely there. ‘The mechanical department 


itself is to blame in no small measure for present conditions 
because its needs are not sufficiently emphasized. Mr. 
Caracristi refers to the weak voice of the mechanical depart- 
ment. ‘The voice of the mechanical department is not only 
weak, but it is not heard often enough. 

What is the remedy? The mechanical department has a 


good case which should be presented forcefully and continu- 
ously until results are obtained. The savings possible by 
repair facilities, including new machinery and 
quipment, should be estimated accurately with recommenda- 
tions based on specific and comprehensive data from which 
no fa is omitted. Present the recommendations without 
fear and push them on every possible occasion. If possible, 
get the higher officers out in the shop or roundhouse and 
actual conditions, pointing out the needs. A 
much stronger impression will result. 

Bad shop and terminal conditions in this country are con- 
sidered a necessary evil and taken too much for granted. I 
feel that the lack of money for shop improvements is also 
sometimes taken too much for granted. Prompt improve- 
ment d follow a more careful and more frequent expres- 
sion 0 yp needs. Tell the boss. I would suggest that this 
paper Mr. Caracristi be taken home and given serious 


SnoyVv Nn 


ittention in the hope that we may all realize more fully how 
import a factor shop operation is in railroad operation 
ind y \ direct influence it has upon the general business 
prosperity of the country. 

F.C. Pickard (D. L. & W.): How to go after machine 
tools ike your labor charge together with your time ele- 
ment if you can show from 15 per cent up in savings 
and put your argument up to the right people on the job in 
the sh you usually get results. Recommendations mold, 
get du nd go into the waste basket. I find that if you 
i take the man who has the authority to fix the A.F.E. 
rignt 


n in the shop and talk to him and show him where 


it is a profitable investment, you can usually get the tool you 


Want. We replaced a machine the other day that took two 


men 1 ight hour tricks to keep up with our daily routine. 


The installation of the new machine paid 24 per cent on the 
investment. We now do the job in three eight-hour days and 
when that argument was presented it was not very hard to 
get our people to purchase the new tool. We have practically 
a definite plan throughout the year on expenditures for 
machine tools. 

Important economies are derived from laying out a yearly 
program. Our forces are adjusted so that the horizontal line 
will just about neutralize the up and down peaks of high 
and low business and when the year is over, we have a uni- 
form force of men in the shop. We have had about a uni- 
form distribution of material for the year and this plan is 
more successful than that of making appropriations based 
on monthly business. The average railroad makes a large 
appropriation proportional to the volume of business and it 
should be reversed so that the amount of money for shop 
operation should be low when the business is high. You 
want your locomotives on the road and your cars moving 
when business is good and when it is poor they ought to be 
repaired and put in shape to care for the business when it 
comes along. 

I have watched a large number of shops throughout the 
country and it has been my observation that the shop with 
about 15 pits shows a better operation than one with 35 or 
40 pits. A good deal of the heavy expenditures in the large 
shop are due to overhead. You can talk of the hourly rate 
of mechanics and its relation to shop production, but the 
biggest thing that I see and that we have got to deal with is 
classification and a stipulated amount of work to be done 
in a shop. I would just as soon pay a dollar an hour if I 
get the work done, but I don’t want to pay a dollar if I only 
get 25 cents’ worth of work. There must be some plan laid 
down whether you call it a bonus system, piecework or some- 
thing else, so that you can tell a man he has got to go from 
“A” to “B” for a day’s work. In other words, mechanical 
men would produce a whole lot better results if they didn’t 
have both hands and feet tied with labor together with labor 
contracts, laws and regulations, as they have at the present 
time. We have got to the regulating point with our labor 
contracts where it is strangulation. 

H. C. Woodbridge (Rochester, N. Y.): Unfortunately, it 
seems to fall to my lot to be a crepe hanger or a critic. The 
author says, “In other words, had each pound of tractive 
effort been utilized at the same efficiency as in 1902, there 
would have been a large surplus of locomotives during these 
peak periods.” Mr. Caracristi spoke of the opportunity for 
criticizing that word efficiency. Personally, I am sorry that 
he used it. I am afraid that such paragraphs coming from 
members of the railway clubs, and especially perhaps from 
a consulting engineer, will furnish material for those who 
are are belittling the efforts of railroad officers. I do not 
like the word and I wonder how much is taken into consid- 
eration in developing that efficiency. 

The writer and Mr. Pickard hit the anvil on the head 
when they said, “Get the line uniform and let the peaks up 
and down balance each other.” This is a wonderful paper 
but we ought to be careful how we talk before these trouble 
makers who take our words and twist them. 

Mr. Caracristi: I agree thoroughly with Mr. Pickard with 
regard to large shops, but do not agree that 15 pits is the 
economical limit. A shop can be made unwieldy in size 
and I think a lot of trouble with the large shop has not been 
on account of the shop itself, but on account of the lack of 
rounding out requirements. We all know of shops with good 
machine tool equipment but lacking in jigs and fixtures 
necessary to get the work out of them. 

I regret that Mr. Woodbridge did what I was afraid a 
lot of you would do—take a wrong slant at my comparison 
on the basis of efficiency. I pointed out in another portion 
of my paper that the 1902 locomotive based on its’'tractive 
power could be made just as efficient as the 1920 locomotive 
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and that is the basis on which the whole paper is written. tively low cost. Dies have been made for punching 14-in, 
Given the proper repair facilities, your locomotives can be 5-in., 34-in. and 7-in. washers of which many hundre 
made as efficient. There has not been a thing developed pounds are used in railroad shops annually. The old flues 
which has increased the efficiency of the locomotive from a are flattened out under a steam hammer and punched, two 
fuel consumption standpoint that cannot be put on an old 
locomotive just as it can be on a new one. 


A Successful Welding Job 


By Charles A. Norton 
Moncton, 





New Brunswick 









HE following is a description and illustration of an acety- 
lene welding job which was successfully completed in 
the shop here a short time ago the details of which may be of 
interest as showing the possibilities of acetylene welding. 
The work was done by welders from the boiler shop. 
Reference to A in the illustration shows the broken cylin- 
der and in the lower left corner the patch which was care- 
fully machined and shipped ready to be put in position and 
welded. The patch is shown on a somewhat smaller scale 
in the picture but its proportion and general design are 
plainly indicated. The cylinder flange was put in place 
and the patch applied in the correct position for welding. 
The outside of the cylinder was then cased with thin sheet 
metal as shown at B and the space between this casing and 
the cylinder proper filled with asbestos. A four-pipe gas Two Washers Are Formed at Each Stroke of the Punch 
heater was then placed inside the cylinder and the patch and ; 
cylinder end allowed to heat slowly. The time taken to washers being secured with each revolution of the punch. 
preheat the job was about three hours. The cost of producing washers by this method is as follows: 
After the heater was withdrawn two welders began work Labor to handle and flatten flues..................0000. $0.30 per 100 Ib 
and by working alternately they were able to keep the metal Labor of cutting and handling flues..................-. .31 per 100 Ib. 









running continually which prevented any void being formed gayc% OrPuncltInE Washers --eresereeseeresseereseree: ele 
by a stoppage of work for one cause or another. The "lela . 
acetylene gas welding tanks are shown at the right of B, _ Total Cost ...seeeee sees cece eters eeeees $1.66 per 100 Ib 
mounted on a truck for convenient movement about the shop. 7° Per Cent overheads... +e... sees eee eeeeeee ere eees ina 

The patch weighed 140 lb. and four hours of continuous eRe a Denne "$2,075 per 100 fh 


welding was required to apply it to the cylinder. Approxi- 
mately 38 lb. of welding rod was used, and the cylinder as 
finally rebored ready for application is shown in C in the 
illustration. Inasmuch as the crack came directly in one 
of the cylinder stud holes it was necessary to apply two ad- 
ditional studs one on either side of the crack and drill cor- 
responding holes in the cylinder head. 


Ihis figure effected a very satisfactory saving in washers 
compared with the price during 1919 and 1920. which was 
an average of $5.425 per 100 lb. In July, 1921, the price 
of washers went down to a point where it was inadvisall 
to continue manufacturing them from scrap stock and the 
present quotation on washers averages $1.84 per 100 lb. 

The worker flattening out flues and punching washers is 
paid a mechanic’s rate on account of the rules handed down 


Making Washers from Old Flues by the United States Labor Board and while this work 18 
By S. J.C relatively unskilled and could be performed by laborers 4 







well as mechanics, the latter must be employed. If it was 
The illustration shows an interesting method of utilizing permissible to use laborers, washers could be cut from scrap 
scrap boiler flues in the manufacture of washers at a rela- stock with a saving below even the present market price. 








Three Views Showing Preparation, Preheating and Completed Acetylene Welding Job 









Fig 


a 


























‘ell Organizea Flue Shop 


Installing and Maintaiming Charcoal [ron Locomotive 
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- Boiler Tubes 














he By G. H. Woodroffe* and C. E. Lester; 
HERE is a correct way to apply a boiler tube, and an Tubes should be made tight in the flue sheet with the least 
T ncorrect way. With certain tools the necessary oper- possible working. Once a tube is really tight, excessive 
10 itions may be performed efficiently, with minimum working will not make it more secure. On the contrary, it 
, time and labor costs. Done with tools less suited to the will injure the metal and adversely affect the service life of 
“a work, the application is not only unsatisfactory but the the tube, making early renewal necessary. 
aw service life of the tubes is materially shortened. A roller expander is not recommended for use on the fire- 
In the interest of better tube service and lower tube costs box end of tubes, except possibly for a light finishing hand 
rs . we have prepared the following recommendations for the operation. The roller crushes the metal of the tube, thin- 
x ™ application and maintenance of charcoal iron boiler tubes, ning it out and reducing its resistance to the demands im- 
oe ‘ arch tubes and superheater flues. From the standard prac- posed by service.* 
lies tices of a number of railroads we have taken what we be- Application of Body Tubes 
ork Preparation of Back Tube Sheets—Holes for body tubes 
ashe in the back tube sheet should be the same diameter as the 
gee sdeied outside diameter of the tube, both edges being rounded to a 
om. radius of 1/16 inch. 
( Preparation of Front Tube Sheets—Holes in the front 
— La tube sheet should be 1/16 inch larger than the outside diam- 
f eter of the tube except that two holes, 5/16 inch larger than 
ome the outside diameter of the tube should be left about 12 
cad inches above the bottom row of tubes in the center, in order 


| Fig. 2—Setting Copper Ferrule in Tube Sheet to facilitate the removal of badly scaled tubes. All holes 
should be clean and the outside edges rounded to a radius 
of 1/16 inch. 


ve to be the best and have incorporated it in jis recom” __Ferrules for boiler tubes should be soft copper, 1/32 inch 
ee. ae oe vee Oe ee ee ee a longer than the thickness of the back tube sheet. 
Suggestions of practical railroad men, whose cheerful assist- 


PE gl a. 8 : nein: sleeauieieed Ferrules must be of the same outside diameter as the tube 
Meth Oe eee ee eee eee the tools emplosed, 2nd should be 0.0625 (1/16 inch), 0.08 and 0.09 inch thick. 
ee ‘ ployee, For new work, ferrules should be 1/16 inch thick, the heavier 











vary consi i i . Whatever the . 

lie se on the — coon 2 se he copper being used after the tube holes have become enlarged 
te a ; : ante wrk —n gy d ee “ 1, through service. This practice permits the use of a standard 
oe Rg ie _—— ee OS SS Oe Geen swage. Copper ferrules may be softened by annealing. 
ee Reaming Tube Holes—When a firebox sheet tube hole 
Note yright by the Parkesburg Iron Company. This suggested prac- becomes a inch out of round, ream it with a straight 
tice will be published in book form later and is subject to revision. 

Me ical Engineer, The Parkesourg Iron Company. 

tFormerly General Superintendent, 19th Division, Transportation Corps, *The word tubes, used in the following pages, refers to body tubes, By 
A. E. F., and Superintendent of Nievre Locomotive and Car Shops. flues are meant “superheater tubes or flues.” 
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reamer. When it becomes enlarged through service to 3/16 
inch above outside diameter of tube, scrap the sheet. 

Preparation of Firebox End of Tubes—Swage the firebox 
end of the tube with a slight taper toward the end of the 
tube to % inch less than the outside diameter of the tube, 
so as to drive snugly in the ferrule after the ferrule has been 
tightened in the sheet. Length of swaged end should be the 
thickness of the tube sheet plus 4% inch. 

Preparation of Front End of Tubes—Cut tubes to length. 
The front ends should be expanded hot, to such a size that 
when placed in the boiler they can be driven snug in the 
front tube sheet. This should not be done to tubes that are 
to be transferred (put through one hole and set in a different 
location) in the boiler. 

The ends of the two tubes that are to be placed in the 
enlarged holes may either be expanded hot to the required 











O 


Fig. 3—Proper Position of Tube in Sheet 


diameter or have a piece of tube of larger size, 12 inches 
long welded on. 

Setting Ferrules—Place ferrules in the tube holes in the 
firebox sheet, 1/32 inch from the fire side. Tighten with 
straight sectional expander, Fig. 2, or roll with roller 
expander. 

Placing Tubes—Clean the firebox ends of the tubes and 
place them in the tube holes in the firebox sheet, fitting 
them neatly into the copper ferrules. 

Be careful not to injure or displace the ferrules. 

Tubes should project through the firebox sheet 3/16 inch, 
as measured by the gage, Fig. 3. The projection through the 

















Fig. 4—Method of Tightening Tube in Back Tube Sheet 


front tube sheet should be % inch. It must not be less than 
Y inch nor more than % inch. 

Tightening Tube in Sheet—Tighten tubes in the firebox 
sheet with a straight sectional expander, Fig. 4. 

Tightening Front End of Tubes—Next tighten the front 
end of the tube with a standard roller expander, Fig. 5. 

Flaring Tubes, Preparatory to Beading—The firebox end 
of all tubes, and on superheater engines the front ends 
of the two rows of tubes just below the superheater flues and 
all tubes above these two rows, should be opened with a 
flaring tool, Fig. 6. Use a long stroke pneumatic hammer. 

Expanding with Lipped Sectional Expander—Expand the 
firebox ends of the tubes with the lipped sectional expander 
shown in Fig. 7. Drive the expander pin lightly until it is 


i RAILWAY MECHANICAL ENGINEER 





VoL. 96, No. 4 


fairly solid. Draw out the pin. Give the expander a tum 
equal to half a section of the expander. Drive the pin q 
second time. Withdraw it, and turn the expander a distance 
equal to one-quarter of a section. Drive the pin a third time, 
Care should be exercised in the use of the expander in the 
outer rows of tubes near the heel of the flange to avoid 
cracking the sheet. Use a long stroke Bover No. 60 pnev- 





Fig. 5—Rolling the Tube in the Front Tube Sheet 


matic hammer (a heavier hammer is not recommended) in 
driving the pin or its equivalent. 

Inspection for Split Tubes—After expanding, examine the 
tubes carefully. Those which have split in the shoulder 
formed by the lip of the expander, and tubes that have 
opened from the end back to the sheet, should be removed 
and replaced before beading. 

Opening Front End of Tubes—If the front end of the 
tube has not been opened hot before placing in the boiler, 
a straight sectional expander should be used to tighten the 
tube in the sheet. The tube may then be rolled with a 
standard roller expander. 

If the finger type roller expander is used, the use of the 
straight sectional expander is not required. 

Beading—F irebox ends of all tubes must be beaded, Fig 9. 























Fig. 6—Method of Flaring Tubes 


Use a short stroke pneumatic hammer. Take care that noth- 
ing enters between the bead and the tube sheet. In super- 
heater locomotives the front ends of the two rows of tubes 
just below the lower row of superheater flues and all tubes 
above these rows must be beaded similarly. 

Hold the beading tool so as to give the bead an outward 
set and get it down to the sheet without raising a burr o 
the inside or marking the outside of the sheet with the heel 
of the beading tool. The center line of the beading tool 
should always be inside the line of the tube. Remove any 
burrs that may be raised with a small chisel and hand ham- 
mer. If necessary, the firebox ends of the tubes may be rolled 
lightly after beading. 

Tools—All beading tools must be maintained within the 
limits of standard gages. Lipped expanders should be 
stamped to show the thickness of sheet on which they are to 
be used and should be taken out of service when worn of 
distorted to such an extent that they will not force the tube 
squarely against the sheet. 


Application of Superheater Flues 


Preparation of Back Tube Sheet—Holes for superheater 
flues in the back tube sheet should be 45% inches, both 
edges being rounded to a radius of 1/16 inch. 


Fig 


34 anioOo.fm rt, 





o 8 


e, 
he 
id 


the 
der 
ive 


the 


yth- 
er- 
bes 
bes 


ard 

on 
neel 
tool 
any 
am- 


lled 


the 
be 

e to 
) or 
tube 


ater 


April. 1922 


1922 RAILWAY MECHANICAL ENGINEER 223 


Preparation of Front Tube Sheet—Holes in the front 
tube sheet should be 3/32 inch larger than the outside 
diameter of the flue and the outside edges should be rounded 
to a radius of 1/16 inch. 

Copper Ferrules—Ferrules must be made of soft copper, 
1/32 inch longer than the thickness of the tube sheet. Fer- 
rules must be of the same outside diameter as the holes in 
the tube sheet and should be 0.0625, 0.08 and 0.09 inch 
thick. For new work, use ferrules 1/16 inch thick, the 
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Fig. 7—Lipped Sectional Expander Used to Expand the Firebox 
End of Tubes 
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heavier copper being used after the holes become enlarged 
through service. 

Preparation of Firebox Ends of Flues—Firebox ends of 
dues should be swaged to a diameter of 444 inches. The 


straight portion should be 5 inches and the tapered portion 














3 inches long, as in Fig. 10. Remove all scale and burrs 
before placing the ends in the tube sheet. 

Preparation of Front End of Flues—Cut flue to length. 
Expand front end, hot, to a diameter 1/16 inch greater than 
the outside diameter of the flue, as in Fig. 10. 

Setting Ferrule—Place the ferrules in the flue holes in the 
back tube sheet 1/32 inch from the fire side and tighten 
with the roller expander, Fig. 11. 

Placing Flue—Place flues in the holes in the back-tube 
sheet, fitting them neatly into the copper ferrules. In placing 
flues areful not to displace copper ferrules. Flues should 
project through both sheets %4 inch to allow for beading, 

ig 
Rolling Flue in Back Tube Sheet—Tighten flues in the 

Y 
Fig. 8Pinning Out the Front End of a Tube 
back sheet with a roller expander. ‘The roller expander 
shall have not less than 5 rollers, Fig. 12. 

F Flues in Back Tube Sheet—A flaring tool, be- 
cause of its size and weight and the force necessary to drive 
It, is recommended for superheater flues. Superheater 
flues should be flared by a four-pound peining hammer. 

Ey ling Flues in Back Tube Sheet—Expand firebox 
ends of flues with lipped sectional expander of not less than 
12 segments, Fig. 13. 

Drive the expander pin until it is fairly solid. Draw out 
the pin and give the expander a turn equal to one-half of a 
section of the expander. Drive the pin a second time. With- 
draw it. Turn expander a distance equal to one-quarter of 
4 section. 


Drive the pin a third time. Use a long stroke 
pneumatic hammer in driving the pin. 


Rolling Front Ends of Flues—Tighten the front ends of 
flues with a roller expander, Fig. 14. 

Flaring Front Ends of Flues—A flaring tool, because of 
its size and weight and the force necessary to drive it, is 
not recommended for front ends of flues. Front ends of flues 
should be flared by careful blows of a four-pound peining 
hammer. 

Beading Superheater Flues—Bead the flues at both ends, 
Fig. 15, using a short stroke pneumatic hammer. Take care 
to see that nothing enters between the bead and the sheet. 
Hold the beading tool so as to give the bead an outward 
set and get it down to the sheet without raising a burr on 
the inside, or marking the sheet with the heel of the tool on 
the outside. The center line of the beading tool should al- 
ways be inside the line of the flue. Remove any burrs that 
may be raised with a small chisel and hand hammer. 

Tools—All beading tools must be maintained within the 
limits of standard gages. Lipped expanders should be 
stamped to show the thickness of sheet on which they are 
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to be used and should be taken out of service when worn 
or distorted to such an extent that they will not force the 
tube squarely against the sheet. 


Application of Arch Tubes 


Preparation of Sheet—Sheets must be properly straight- 
ened. Holes for arch tubes must be circular and drilled 
1/32 inch larger than the outside diameter of the arch tube. 
Outside edges should be rounded to a radius of 1/16 inch. 

If the arch tube hole has become enlarged above normal 
size in service, measure it carefully, so that the tube can be 
heated and enlarged to fit the hole snugly before being ap- 
plied. If this is not possible a copper ferrule may be used 
extending 4 inch on the water side and flush with fire side 
of the sheet. 

Preparation of Arch Tubes for Setting—Cut arch tubes to 
proper length, with an allowance of % inch at either end 
for flaring. They should be smooth at the ends and free from 
burrs. They should be formed in accordance with drawings 
for the various classes of locomotives. Particular attention 
should be given to bending, in order to prevent the formation 
of steam pockets in service due to improper bends to make 
certain that the arch tubes enter the sheets at an angle of 


Back Head or 
“4 Throat Sheet 



































Fig. 19—Clamping Device for Arch Tubes 


90 degrees, Fig. 16, and to avoid flattening which would not 
only weaken the tube but might cause an obstruction and 
keep the turbine cleaner from going through. 

Setting of Arch Tubes—Arch tubes should be se* in posi- 
tion, the proper amount projecting through the sheet for flar- 
ing and held with a clamp similar to Fig. 17. 

It is recommended that a spacing gage, Fig. 18, be used 
to insure correct alinement of arch tubes. 
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Fig. 9—Beading Tubes. 
Flues. 








Fig. 13—Expanding Flues. 


Fig. 10—Correct Application of Superheater Flues. Fig. 11—Setting Ferrules. Fig. 12—Setting Superheater 
Fig. 14—Rolling the Front End of Flues. 
16—Proper Position of Arch Tubes Entering Firebox Sheet. 


Fig. 15—Beading Large Flues. Fig. 


Fig. 17—Arch Tube Clamp. 
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sheets, this operation being performed at the bottom end first. 
By using a collar on the housing shaft, as shown in Fig. 19, 
pro] er location of the rolls can be insured. 
Flaring—Arch tubes should be flared on both ends. The 
tool shown in Fig. 20 is recommended for this operation. 
Inspection—When the engine is in service the arch tubes 
should be inspected every trip. At every boiler washout the 
arch tubes should be washed out, bored out with a turbine 
r, and the ends in the water space inspected for pos- 
defects. 
At any time should an arch tube be found to have a pocket, 
or ¥ rped to any extent, the arch tube should be removed. 


Rolling—Arch tubes should be rolled into the firebox Whenever a clinker or other substance is found attached to 
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an arch tube the clinker should be removed and a careful 
inspection made of both the outside and inside of the tube. 
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Fig. 20—Arch Tube Tool Recommended for Flaring Ends 


Specialized Training Versus Apprenticeship 


“Railroads Cannot Be Run Without Men. 


Are Not on the Market. 


By L. E. 
N editorial in the December, 1921, issue of the Railway 
\Vechanical Engineer, under the title of “Specialized 


ining vs. Apprenticeship,” you suggest that if appren- 

urses cannot supply the required number of skilled 

n nics for railway service, “some other means, such as 

time instruction, should be provided for training em- 

s in order to develop efficient workers in each special 

This suggestion would be most fitting and opportune 

if it were possible to give shop employees such specialized 

training. But it is not clear to the writer what class of shop 

employees are to be given this training. As we understand it, 

the United States Labor Board has divided railway shop em- 

ployees into the following classes: supervisory forces, skilled 
mechanics, apprentices, helpers and common laborers. 


Foremen Should Be Trained 


ou have reference to training of supervisory forces, 
point is well taken. ‘Increased output and the flexi- 
f the organization” would more than “justify the small 
expenditure necessary to carry out such a plan.” In too 
many shops insufficient care is taken in the selection of fore- 
men and no effort is made to develop the latent talents such 
men possess. There is a mistaken belief that foremen are 
born, not made. It is true that some men are born and grow 
ip with characteristics which give promise of leadership just 
r men are born with characteristics, or grow up in an 
environment, that gives promise of the man becoming a suc- 
essful lawyer or a skilled surgeon or physician. But no 
ould think of trusting his legal affairs to a “natural 
lawyer who had not received special training to de- 
iis latent natural talents or to enable him to profit by 
eriences of others of his profession. Certainly we could 
iceive of turning a “natural born” surgeon loose in a 

| to work out his own salvation, or our destruction. 
not equally true that the “natural born’ foreman 
receive training that will develop his latent talents 
ible him to profit by the experiences of other foremen. 
1 is not permitted to run a machine without first receiv- 
truction and training. There is more to learn about 
ig men than about handling machinery. Railways 
much to learn about the possibilities in foremen 


‘killed Mechanics Should Not Be Neglected 


{ do not think you had reference to training of super- 
visory forces. Possibly you had in mind specialized training 


They 
They Must Be Made.” 


Gardner 


for the skilled mechanics, men already receiving full rate of 
pay in the various crafts. There is a much greater field here 
than is generally supposed. Many of these are very ineffi- 
cient and poorly prepared. Particularly those whom the 
Railroad Administration made mechanics overnight by a 
stroke of a pen. But not only these but all others have much 
to learn. Just as a competent physician learns something 
every day of his practice, so can the skilled mechanic learn 
something every day he works at his trade. It is to the 
interest of his employer that he keep abreast of the times 
and learn of improved methods. Money spent in his training 
will bring ample returns, but it must be spent judiciously 
owing to the restrictions of the seniority rule adopted by the 
Labor Board, which prevents employers from placing these 
men in work for which they are best fitted. 

But I do not think your editorial had reference to men 
already classed as skilled mechanics, but rather to methods 
of recruiting mechanics and increasing the supply. So let 
us consider the remaining classes of shop employees whom 
you may have had in mind for specialized training. 


Helpers and Common Labor 


Passing over the apprentices, the only other classes to be 
considered are the helpers and the common laborers. Under 
the rulings of the Labor Board, these men are not permitted 
to do, or to learn how to do, any phase of mechanics’ work. 
They may carry the mechanics’ tools and do the lifting, but 
must not be permitted to screw on a nut, or perform any 
work whatsoever that is classified as mechanics’ work. Ex- 
cept for the few advanced to apprenticeships, “once a helper 
always a helper.” 

There was a time when the brighter and more capable 
helpers might be advanced to handymen and eventually to 
mechanics. At such a time specialized training for this class 
of employees was in order and likewise very profitable. But 
under present rules and working conditions it is absolutely 
tabooed. Unless possibly for some physical training to de- 
velop the muscles of his back, the helper of today, if not 
given an apprenticeship, has no need of and would be unable 
to use either to his own or the company’s advantage any 
other training given him. 


Where Will Future Mechanics Come From? 


This leaves no other possible way of developing railway 
mechanics except through the training of apprentices, either 
regular or helper apprentices. This should be clearly under- 
































































































































stood. The situation is a serious one. It is absolutely im- 
possible under present rules and working conditions to 
recruit mechanics through any form of specialized training of 
any class of employees other than apprentices. The day of 
the specialist is past. No one can be employed as a railway 
mechanic who has not had four years’ experience on me- 
chanics’ work unless he first serves an apprenticeship. Rail- 
way Officials should realize this and prepare to meet the 
situation. Those who fail to do so are not only leaving to 
others a duty they ought to perform but are themselves com- 
mitting industrial suicide. Where are future railway me- 
chanics to come from, if they do not come through apprentice- 
ships ? 

Statistics issued by the Labor Board show the number of 
mechanics in railway shops to have doubled in the four-year 
period in which a mechanic could be developed through an 
apprenticeship. Similar increase in the number of mechanics 
exists in other lines of industry. If the supply of mechanics 
is to be maintained, some means must be devised for recruit- 
ing not only enough new material to take the places of those 
dropping out but also to take care of the constantly increas- 
ing number needed. The most casual study of labor turn- 
over will show the number dropping out each year to be 
much greater than generally recognized. Some die or are 
incapacitated on account of illness or other physical dis- 
ability. Others go back to the farm or choose some other 
occupation. Still others, while continuing to work at their 
trade, go into other lines of industry. The drain to the auto- 
mobile industry has been most noticeable. With the increased 
number of automobiles, the development of aviation and the 
further use of farm tractors and other machinery, the drain 
on the limited supply of skilled all-around railway mechanics 
will be even greater. The places of these men must be filled. 
But how, and by whom? 


Labor Board Is Wrong 


We have shown the only available source is through the 
training of apprentices. But even here there are unfortunate 
restrictions. Although the survey made by the Railroad Ad- 
ministration showed a very low ratio of apprentices to 
mechanics throughout the country, the Labor Board has ruled 
that not more than one apprentice may be employed for each 
five mechanics in service on any division of any railroad. 
This means much less than a ratio of “‘one to five” in the 
total number to be employed, for many divisions will neces- 
sarily fall far below the established quota, and their allot- 
ment cannot be employed elsewhere. 

But let us consider this ratio of one to five further. We 
wonder where it originated and in what way this ratio was 
determined. Certainly it was not calculated to supply a 
sufficient number of mechanics. More likely the aim was to 
create a corner on the market. A ratio of one to five means 
20 apprentices for each 100 mechanics of the craft. It would 
take each of these 20 apprentices four years to become a 
mechanic. If everyone of them completed his course, this 
would provide only five mechanics each year; that is, five 
per cent of the total number of mechanics employed. But it 
can no more be expected that all of these apprentices will 
complete the course than that all entering high school or 
college will complete their course. It would be a conservative 
estimate to say that at least half of them will drop out for 
one reason or another. This would leave an average of only 
2% mechanics to be recruited each year for each 100 me- 
chanics in service. Does anyone think a supply of 214 per 
cent each year will begin to take care of the labor turnover, 
to say nothing of the increased number needed each year in 
any growing industry? 

But in order to prepare even this small percentage of 
mechanics each road must employ its maximum number of 
apprentices. Think it over, men. If you can’t get good 
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material for apprenticeships, you had better take what you 
can get and do your best to make something out of them, 
But do not be discouraged if the majority of applicants are 
foreigners. Many of these if rightly trained will develop 
into the very best of mechanics and amply repay the effort 
necessary to develop them. 


Remember, too, that the quality of applicants attracted 
to your courses will be in direct proportion to the opportuni- 
ties offered towards developing them into skilled all-around 
mechanics. Those roads which have maintained up-to-date 
modern apprenticeships have experienced no difficulty in 
securing desirable applicants but instead have a lengthy wait- 
ing list from which to choose. The thing is contagious. As 
one boy finds that he is being well treated, given thorough 
instruction, regularly advanced from one class of work to 
another and all-in-all is being taught a worthwhile trade 
and being thus fitted to earn a comfortable livelihood, with 
opportunities for promotion, he tells his friends and they tell 
theirs. Soon there is no longer a dearth of competent appli- 
cants but instead an abundant supply from which the most 
promising may be selected. 

We could go further and show that in addition to recruit- 
ing mechanics for future needs, the increased output in work 
performed by apprentices together with the numerous other 
benefits derived from a thorough course of training will 
more than justify the cost of the training given. But when it 
is understood the supply of railway mechanics cannot be 
maintained through specialized training of any class of 
employees other than apprentices, and that at best even when 
the full quota of apprentices is employed not more than two 
or three per cent of the total number of mechanics can be 
trained or developed each year, surely it will be seen that 
every effort should be made to maintain at all times the full 
quota of apprentices in all trades. 

Neither is it sufficient merely to employ these apprentices. 
They must be kept in service and graduated. They cannot 
take the place of the mechanics who drop out unless they 
themselves remain in service and complete the course. They 
cannot perform the work unless they have been properly 
trained. Railroads cannot be run without men. The right 
kind of men are more difficult to obtain than are materials 
or machinery. They are not on the market. They must be 
made. Each road must do its part and do it thoroughly. 
The Labor Board should be persuaded to remove its ob- 
noxious restrictions. Meanwhile the railroads should make 
full use of the limited opportunities offered for developing 
these men. Otherwise, effiecient transportation will be en- 
dangered. 











Elwell-Parker Electric Station Truck in Use on Government 
Railway, Japan 
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Ingersoll Adjustable Rotary Milling Machine 


VERTICAL milling machine with longitudinal, trans- 
A verse and rotary milling feeds, and vertical spindle 

feeds for boring and drilling has been placed on the 
market for the Ingersoll Milling Machine Company, Rock- 
ford, Ill. This machine has been developed especially to 
handle the general class of rod end work usually performed 
on slotters and embodies a rigidity of construction, plainly 
indicated in Fig. 1, which insures smooth operation under 
extremely heavy cuts. It consists of three major parts; the 
bed, the table saddle and rotary table, and the spindle hous- 


surfaces such as are encountered in rod end work. The 
rotary table feed, the saddle feed and the spindle housing 
feed all receive their power from a single take-off from the 
main shaft, thus making it possible to control the starting, 
stopping and quick return for all these feeds with a single 
lever. This lever, which is mounted on the spindle housing, 
has three positions: the direct feed, neutral and quick re- 
turn. The movement of the lever from the feed position 
through neutral to the quick return position automatically 
reverses the direction of travel and causes the cutter to move 

away from the work at the rate 











Fig. 1 
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bed is a one-piece casting of box section with two 
ays at right angles of each other, one for the table 
nd one for the spindle housing. It is open at the 
ceive the motor which is enclosed under the housing, 
thus making the machine entirely self-contained. 

_ The machine is conveniently controlled by the operator 
‘from a position where he may closely watch the progress of 
the cut. This is particularly important in profiling irregular 
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Ingersoll Vertical Milling Machine with Longitudinal, Transverse and Rotary Feeds 


of three feet per minute, making 
it impossible to jam the cutter into 
the work in the ordinary operation 
of the machine. The direction of 
the feeds is reversed by a double 
clutch operated by a lever mounted 
on the bed under the forward end 
of the housing way. Another lever 
at this location controls the hous- 
ing feed through a clutch, while 
the engagement of the table and 
saddle feeds is controlled by a lever 
located below the end of the saddle 
way. The spindle is provided 
with power feed downward only 
and a quick return through opera- 
tion of the main feed control lever. 
The hand feeds of the spindle 
and the housing are controlled by 
hand wheels mounted on the hous- 
ing. In the case of the latter, the 
hand wheel rotates the nut on the 
power feed screw through a worm 
connection which automatically 
locks the nut against turning when 
the power feed is in operation. A 
dial gage on the hand feed makes 
possible the adjustment of the 
housing to .001 in. 

The illustrations show a number 
of typical operations for which the 
machine is particularly adapted. 
In milling out the jaw in the side rod knuckle connection 
(Fig. 2) a solid cut was taken at a cutting speed of 100 
r.p.m., using a three-fluted helical milling cutter 2% in. 
in diameter. This cutter was fed into the solid metal at the 
rate of 5g in. per minute, the face of the cut measuring 
1234 in. over all at the widest part. On this cut the motor 
delivered a maximum of 24 hp. The roughing cut left 
3% in. of stock on each face which was removed in finishing 
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cuts feeding at the rate of 1 11/16 in. per minute. On 
another lot of eight rods this operation required a cut 10% 
in. deep with a maximum face across the full diameter of the 
rod ends of 1154 in. The entire lot was finished in 16 
hours, including set-up time. 

The sides of the knuckle joint tongue on four main side 
rods of heat treated alloy steel, requiring two cuts per rod 
% in. deep by 103% in. wide with a maximum travel of 
11% in., were finished with a feed of 2% in. per minute for 
the body cut and % in. per minute for the radius at the base 
of the tongue. The four rods were completed in 3 hours and 
45 minutes, including the set-up time, and the spiral cutter 
was operating at a speed of 60 ft. per minute. 

The inside faces of a heavy main rod strap (Fig. 3) were 
rough milled from the solid block with the 2%-in., three 
fluted cutter at the rate of one inch per minute. The face 
of the cut was 5% in. deep and the total length of the cut 
in along one side, across the end and out along the other 
side, was 74 in. In finishing the outside faces of these 
straps, with a depth of cut varying from % in. to 1% in. 
the work is performed with a feed of from 1 in. to 1% in. 
per minute. In these heavy cutting operations the lower end 
of the cutter is supported in an outboard bearing mounted 
on a bracket which in turn is bolted to the end of the spindle 
housing. 

In machining the openings in the crosshead end of main 











Fig. 2—Milling Jaw in Side Rod Knceckle Pin Connection 


rods the cut is prepared by setting up the rods on the miller, 
drilling a single hole at one corner of the opening, large 
enough to receive the helical milling cutter and milling 
around the edges as laid out. The solid block is then re- 
moved without further drilling, leaving sufficient stock on 
the surfaces for a smooth finishing cut. This operation was 
performed on a pair of heat treated chrome vanadium steel 
rods, machined together, in 4 hrs. 30 min., including set-up 
time. The opening for the wrist pin brasses was 634 in. 
wide by 8 in. long and the wedge slot 2%4 in. wide by 434 
in. long. The face of the cut on the two rods was 10% in. 
The roughing cut progressed at the rate of 1% in. per min. 
and the finishing cut at the rate of 1% in. per min. 

In profiling circular surfaces of rod ends (Fig. 4), the 
rods are drilled and mounted on mandrels centered on the 
table and machined by the use of the rotary feed. 

The principal features of the construction of this machine 
are clearly indicated in the illustrations. In the interest of 
rigidity and accuracy the longitudinal and cross feeds have 
been separated and both are guided directly on the bed. 
The table saddle is carried on 7-in. horizontal bearing sur- 
faces with a spread of 40 in. over the shears. The alinement 
of the table is maintained by a single inside gib, and two 
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clamps bearing on the under side of the ways are provided 
on each side. The table illustrated is 42 in. in diameter 
but as the result of extensive service trials this diameter has 
been increased to 54 in. The diameter of the table bearing 
on the saddle is equal to that of the table and is four inches 


% 











Fig. 3—Finishing Inside Surfaces of a Main Rod Strap 


wide radially. A ring clamp, completely surrounding the 
table and bearing in a recess in its edge, secures the table 
to the saddle when the rotary feed is not in use, thus in 
effect providing the rigidity of a one-piece casting for straight 
work. The hole in the center of the table is bushed to pro- 
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Fig. 4—Profiling Front Ends of Main Rods, Using the Circular Feed 


vide a boring bar guide when taking heavy boring cuts. 
The table saddle has a longitudinal travel of 44 in. from 4 
position with the center of the table 16 in. to the right 0 
the spindle center to a point 28 in. to the left of the center. 
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The cross feed is effected by the movement of the spindle 
housing on 8-in. ways with a spread of 46 in. over all. The 
alinement of the housing is maintained by two gibs, one on 
each way, and one clamp, bearing on the under side of the 
bedway, is provided on each side. The total travel of the 
housing is 30 in.; the center of the spindle at the forward 
limit is one inch in front of the center of the table. The 
spindle housing carries all of the speed and feed changes, 
with the gears located in two oil tight pockets in the casting. 
[he spindle is 6 in. in diameter at the largest taper and has 


a 10-in. flange. It is carried in a 10-in. quill which has a 
vertical movement of 21 in. The spindle is driven by a 
herringbone gear 20 in. in diameter and 3% in. wide. This 
gear is specially heat treated and runs in grease. The lower 


face of the spindle housing is 25 in. above the top of the 
table and when extended to the lowest position the spindle 
is 4 in. above the table. 

The machine has an operating range of nine spindle speeds 
ind nine feeds. The spindle speeds progress at a ratio of 


ran 
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1.4 from 10 to 120 r.p.m., and the feeds range from % in. 
to 10 in. per minute at a ratio of 1.6. In each case three 
mechanical changes are provided and two sets of feed change 
gears and two sets of speed change gears are furnished with 
the machine. For the three medium speeds and the three 
medium feeds the gears in each set bear a one to one ratio. 
In each case the ratio of the other set is reversible and this 
set is used for both the high and low ranges. The feed gears 
operate in conveniently accessible compartments on the back 
side of the housing. An additional set of change gears 
doubles the feed range of the rotary table. These gears are 
enclosed in a box at the rear end of the saddleway. Large 
size shafts have been used throughout the feed mechanism 
in order to reduce to a minimum the possibility of chatter 
under cuts which approach the capacity of the cutter. 

The machine is driven by a 25-hp. General Electric alter- 
nating current motor, operating at 1,160 r.pm. It is also 
fitted with a pump for the circulation of the cutter lubricant, 
carried in a tank of 30 gallons capacity built in the bed. 


New Crane Truck and Charging Plug 


HE Elwell-Parker Electric Company, Cleveland, Ohio, 
has recently developed an electric truck with a carrying 
capacity of 3,000 lb. and revolving counterbalanced 
crane of unusual length. The crane is a handy, portable 
device for hanging smoke box doors, or air pumps on loco- 


motives in shops or engine houses. It is also adaptable to use 
in storerooms to handle castings, lighting generators and 





Fig. 1—Elwell-Parker Truck with 8-Ft. Outreach Power Crane 


oer parts which can be safely and easily stacked, reducing 


1¢ storage space usually required. 

_ The heavy vertical steel column, shown in Fig. 1, nas a 
ong bearing in a pedestal bolted to the steel platform on the 
‘tuck, and supports a 12-ft. boom which may be racked in or 
ut by the operator without leaving the driving position. 


The ] 


in 


t is operated by a separate motor direct-connected to 
-d hoist mechanism. The controller is located on 
in front of the crane operator. ‘The hoist is 


mounted on a steel frame which houses the battery, the bat- 
tery, hoist and motor all acting as a counterbalance. A 
special trip switch mounted on the front of battery box stops 
the inward motion of the boom as set. 

The crane is designed to pick up 1,000 lb. at an 8-ft. out- 
reach, or with outriggers in position as shown 3,000 lb. at 
6-ft. outreach. The boom may be lowered to permit entrance 
of doorways. The outriggers are quickly adjusted, folded 
and swung in beside the crane column when not in use. 

The truck is equipped with 21% in. by 3% in. drive 
wheels and 15 in. by 3% in. trailing wheels, all four of 
which steer. Large wheels permit use in yards. A coupler 
is furnished on the rear to permit using the unit for inter- 
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Fig. 2—Improved Battery Charging Receptacle and Plug 


mittent tractor service. Motors, differential worms, wheels 
and crane pillar column are all fitted with ball bearings. A 
single battery furnishes power to propel the truck as well as 
to operate the crane. 

One of the smaller though important details of a truck is 
the attachment or charging plug. Every battery is equipped 
with the receptacle or battery end of this plug and inter- 
changeability is of prime importance. 

The Elwell-Parker Electric Company has recently made 
improvements in these charging plugs, as shown in Fig. 2, 
without interfering with their interchangeability. 

The new charging plug shells or cases are equipped with 
latches for holding the two halves rigidly together while the 
truck is in motion. The addition of these latches prevents 
bending or loosening of the telescoping terminals with conse- 
quent burning or arcing. 

Moulded Bakelite insulation is used in making up the 




















230 






inserts. ‘The terminals are removable and are held in place 
by filister head screws, so that terminals can be furnished 
separately, for use in an old insert. Wires are soldered into 
the terminals, thus forming a perfect electrical connection, 
whereas previously wires have been clamped in place by 
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machine screws and connections sooner or later come loose 
causing heating and arcing. This heat was transmitted to 
the telescoping end of terminals, thus effecting the current 


carrying capacity of the plug as a whole. New inserts can 
be used in old shells, thus assuring interchangeability. 


Jack Base Designed for Maximum Safety 


PON the ground bearing or foundation of a jack 

depends the safety of the men who are using it. If 

through constant use under heavy loads a jack base 
becomes set upward at the circumference, the jack has a 
tendency to kick out under the load and is a menace to safety. 
In an effort to overcome this condition many jacks have 
been built with extra heavy bases but the resultant uneven 
distribution of metal often produces checks and stresses in 
the castings during its cooling or annealing. With the idea 
of correcting these defects ‘Templeton, Kenly & Company, 
Ltd., Chicago, have developed the base illustrated for use on 
Simplex jacks. In this case the base instead of being a 
heavy sclid section is cored, or made hollow, without increas- 
ing its height or weight. Being made of malleable iron 
cored, it presents a comparatively thin base section which 


conforms to the line of pressure and forms a concave base 
transmitting to its rim the burden of the load. The illus- 
tration shows a section through the base at the toe AA and 
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Cross Sections of Simplex Jack Base Showing Improved Design 


also through the center at BB together with a view of the 
base CC after continued use and pressure have produced a 
permanent set. 


Pipe Threading and Cutting Machine 


PIPE threading and cutting machine has recently 
A been added to the line manufactured by the Landis 

Machine Company, Waynesboro, Pa. This machine 
embodies important features of modern machine tool design 
and has a range from 4 in. to 12 in. It may also be equipped 
to thread and cut pipe as small as 2% in. Two die heads 
are employed, a 6-in. die head for a range from 4 in. or 
214 in. to 6 in., and a 12 in. head for a range from 6 in. 
to12in. The entire range of each 


when fitting up flanges. Eight speed changes are available. 
A lever is located midway between the starting and stopping 
levers for reversing the machine. 

The chucks for gripping the pipe have three geared jaws 
with universal adjustment. Chucks are also self-centering 
to the pipe, the rear one being equipped with flange grips 
for fitting up flanges. All gears are fully enclosed and, 
with the exception of the main drive gear and its pinion, 





of these heads is covered by but 
one set of chasers. The length of 
the machine is 11 ft. and the ex- 
treme width is 5 ft. It weighs 
13,000 Ib. 

The carriage which supports 
the die head, the cutting off tool, 
and the reaming tool are moved 
either by power or by hand. The 
power traverse or movement is both 
forward and backward and is con- 
trolled by a lever located on the 
operating side of the carriage. In 
advancing the carriage toward the 
chuck, the lever is pulled and held 
until the threading position for the 
die is reached. In reversing the 
movement of the carriage, the lever 
is pushed forward and held. Re- 
leasing the lever stops the carriage 














at any point within its travel. 

Automatic stops prevent 
die head from coming in con- 
tact with the chuck in the forward movement and the carriage 
from running off the guides of the machine in the backward 
movement. ‘The reaming tool is quickly set to position and 
locked with a lever. 

The machine has a single pulley drive and is started and 
stopped through a friction clutch by either one of two levers 
located at the extreme ends of the head stock. This enables 
the operator to start or stop the machine when threading or 


the Landis Pipe Threading Machine with Range from 4 to 12 In. 


all gears run in oil. The main bearings are lubricated with 
flat link chains which run in oil contained in large reset- 
voirs. The driving pinion shaft as well as the reverse shaft 
are lubricated by sight feed oilers. 

The machine can be converted to motor drive by replacing 
the pulley with a sprocket and fitting a plate to the side of 
the machine for mounting the motor. A silent chain is em- 
ployed to drive from the motor to the sprocket. 
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Pinless Type Journal Box Lids 


Sharon Pressed Steel Company, Sharon, Pa., being 
made of cold drawn steel and furnished in two types, 
outside and inside. The outside type of lid with flanges has a 


| — journal box lid illustrated is a new product of the 
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Sharon Pinless Journal Box Lid Which Can Be Applied with a 
Hammer 


groove across the face and hood and is pressed from one piece 
thus tending to give it great strength, as well as 


Wire Brush Cleaner 


HE increasing use of air-driven wire brushes for clean- 
ng metal surfaces has demonstrated the need of high 
_  frotative speed. Especially has this been true on such 
rk as the removing of paint, rust, dirt and scale 
irom tanks, steel cars, structural steel forms, etc., where the 
wea to be cleaned is large and a fast rate of work is re- 
juired. It has been found that a wire brush turning at high 
ns faster and also stands up to the severe service 
etter than if only revolving at 2,000 or 3,000 r.p.m. 
The Ingersoll-Rand Company, New York, has recently 
rought out a high speed cleaner (Fig. 1) known as the No. 
601 L David wire brush, which has a maximum speed 
of 4200 r.p.m. 
cessful 
mentioned 


spec ad Cie 


much 


This machine is said to be unusually suc- 
operation, effectively cleaning surfaces such as 
-bove and also iron and steel castings. 


It is de- 

















Fig. 1—No. 601 Little David Wire Brush 


signed 


a first-class cleaning job and effect a consider- 
: S f time and labor as well. 

an veeks’ test this machine cleaned steel gondolas, 
ng 540 sq. ft. of surface, in 3% hours. All- 
s (Fig. 2) each averaging 1,400 sq. ft. surface 
in 7% hours. The air motor is of the three- 


affording maximum protection from dust and moisture. The 
inside type of lid without flanges has a depressed groove fit- 
ting within the box opening, designed to give it strength equal 
to the outside type of lid. 

Both types of lid have a hook notch at the bottom to facil- 
itate raising for the inspection of journals and both lids are 
fitted with flat springs, shown at A, designed to hold the lid 
securely closed under all ordinary operating conditions. The 
pinless feature of these lids provides a convenient and easy 
method of attaching without the use of pins or bolts. When 
such are used, lids are frequently applied by the use of a 
smaller bolt than is intended for the purpose, thereby giving 
a loose fit and improper spring action. The new construc- 
tion also does away with the usual scrolls at the top of the 
lid. 

The pinless type of lid is attached by means of a strap, 
stamped and formed from a single piece, as shown at A and 
B, having lugs extruded to fit the standard bolt holes in the 
top lug of the journal box. These lids are supplied with 
the lugs in extended position and, being fitted by a car re- 
pairman, are secured in place by forming over the two pro- 
jections on the hood with an ordinary hammer. When this 
type of lid is struck by some obstruction, the strap will be 
deformed and the lid proper, undamaged, can be easily 
salvaged by fitting with a new strap. 


for Removing Paint 


cylinder type such as used in the Little David portable 
grinder which has been thoroughly tested out in the severe 
service to which pneumatic grinders are subjected. The 
machine is designed to be simple in construction, well bal- 











Fig. 2—Example of Method of Using Pneumatic Wire Brush Cleaner 


anced and operate without vibration. Light weight has been 
attained by using an aluminum casing reinforced with cast- 
iu steel bushings. The weight of the complete machine is 
14 lb.; the average free speed at 90 lb. air pressure, 4,200 
r.p.m.; the length overall, 171% in. and the diameter of the 
wire brush, 6 in. 

In many of the larger car shops the use of sand blasting 
equipment has been developed as an economical method of 
removing paint but where this equipment is not available 
the wire brush, rotating at high speed, is an effective method 
of cleaning off paint. 
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Interesting Development for Offset Drilling 


HE Harris Engineering Company, Bridgeport, Conn., 
has developed recently an offset drilling attachment for 
drilling, milling, countersinking and counterboring 

port holes and grooves in air tools, such as pneumatic ham- 
mers, drills and riveters. ‘This attachment is made to reach 
into the main bore and drill or mill the vents or ports from 
the inside. It is possible to drill to a specified depth; also to 
counterbore or mill circular, transverse or longitudinal slots. 
Special shank drills, mills and counterbores are ground and 
lapped to fit the spindle in the outer end of the arm and run 
true, they are readily changed and have a limited adjustment 
for depth to allow for grinding, setting, etc. 

In the illustration is shown an offset drilling attachment A 
mounted in a special bracket on the vertical slide of a Becker 
vertical milling machine. Just to the left is another attach- 
ment B with a smaller arm for use on smaller work. This is 
interchangeable in the special bracket with the arm shown in 
the bracket. 

The driving spindle § has a taper shank fitted to the ma- 
chine spindle and at the lower end it is squared to drive the 
offset attachment. It will be noted that this is necked down 
in diameter between the squared end and the taper shank. 
This is to give increased elasticity and also to provide a 
point of failure to prevent jamming of drills, mills or fixtures 
due to accident or carelessness. 

These offset attachments may be efficiently used for other 
purposes requiring inside drilling or milling, such as oil 


grooves, straight or spiral holes for holding babbitt in bear. 
ing boxes, end milling blind keyways to retain a feather o; 
key in a hub sliding on a shaft, etc. 
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Harris Offset Drilling Attachments and Tools 














At the left of the photograph is shown a varied assortment 
of drills, end mills and counterbores for use in these fixtures. 


High Speed Second Belt Drive Planer 


HE illustration shows a 26-in. by 32-in. by 18-ft. 

planer, recently brought out by the Whitcomb-Blaisdell 

Machine Tool Company, Worcester, Mass., and de- 
signed to operate at unusually high speeds by means of a 
second belt drive feature. Equipped with a 30-in. driving 
mechanism this machine operates at a cutting speed of over 
100 ft. per min. Planers from 17 in. up to and including 
the 30-in. machine are provided with this feature, the object 
of which is to simplify construction, maintain as nearly as 
possible a direct drive without sacrificing power and thereby 
increase the machine efficiency. ‘The pulley shaft carrying 
the tight and loose pulleys extends clear through the bed to 
the opposite side of the planer. Mounted on the end is a 
small pulley known as a second belt pulley. Forward of this 
and running on a hardened steel stud is a larger pulley 
carrying a spiral pinion, known as the intermediate pulley 
and pinion. On the end of the driving pinion shaft is 
mounted a spiral gear which meshes with the intermediate 
spiral pinion. Power is conveyed between the two pulleys 
by means of an endless double belt known as the second belt 
which is kept taut by an adjustable idler pulley. 

By this construction the bull wheel and usual trains of 
gears inside the planer bed are eliminated, with the excep- 
tion of the pinion driving the table rack. The advantages 
are the elimination of noise and wear due to rapidly running 
gears and a more smooth action imparted to the planer. 
Also the use of the second belt allows unusually high cut- 
ting and return speeds. The new planer is said to run 
quietly and easily and reverse gently yet promptly. Elimina- 
tion of the gear train does not reduce the ratio of drive belt 
speeds to table speeds, which is still maintained at a high 
ratio. There is a considerable saving of power due to elim- 
inating the friction in a train of gears and machine efficiency 
is thereby increased. In numerous cases where brass, copper 
or other soft material is to be planed the machines are said 


to have run at 150 ft. per min. cutting and return speeds. 
The resultant increase in production is self evident and the 














Whitcomb- Blaisdell Planer Featured by Second Belt Drive 


high table speeds are accomplished without sacrificing quiet, 
smooth action. 
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Molybdenum Steel in Shovel Construction 


and stationary boilers has been piaced on the market 


\ MOLYBDENUM steel scoop for firing locomotives 
by the Wood Shovel & Tool Company, Piqua, Ohio. 




















Track Shovel and Firemar’s Scoop Made of Molybdenum Steel 


The blade of the scoop is made of molybdenum steel, 
especially treated to give great hardness combined with re- 
markable toughness. The greater strength of molybdenum 
steel permits lighter construction with its resultant saving of 
energy for the worker. A feature of the new scoop is the 
welding of the straps to the blade, making the two parts 
virtually one. ‘The bolts are countersunk into the handle 
which is of seasoned second-growth northern ash. The 
rigidity of this construction assures long life in actual 
service. 

The molybdenum shovel is made in different types, one 
being designed for track maintenance and similar work. In 
designing the track shovel, the manufacturers recognized the 
fact that it is frequently used in place of a sledge or a crow- 
bar in addition to its normal function, hence, a shovel was 
constructed designed to stand up under the gruelling strain 
and abuse of track maintenance service. Shovels made of 
the new alloy have been subjected to rigid tests by the Wood 
Shovel & Tool Company and demonstrated conclusively the 
value of molybdenum steel for shovel construction. 


Holder for Short Cutters of High Speed Steel 


HE tool holder shown in the accompanying illustration 
T has been developed by the Lovejoy Tool Works, 
Chicago, for using up the short ends of high speed 
steel cutting tools. The device, known as the Use-Em-Up 
tool holder, is made up of two parts hinged together with a 
pin at the rear end. ‘The lower part or base of the holder 


is channeled out to receive the tool bits, the bottom of the 
channel being considerably deeper towards the rear end than 
at the forward or cutting end. The top member fits in this 
channel, the clearance between it and the bottom of the chan- 
nel being such that when clamped in the tool post the bit is 
held near the front end. This permits the bit to be used 
up until its length does not exceed 34 in., but does not inter- 
fere with the use of bits of any greater length desired. The 
holder as shown is 4 in. long and 1% in. in height, designed 
to take bits 34 in. square. It can be used in the tool posts of 


Efficient Locomotive 


HE problem of locomotive cab ventilation is a more or 


ess serious one, especially on roads where steam loco- 
motives are required to operate in tunnels. An un- 





Sturtevant Cab Ventilating Unit 


usua] 


“mar uteresting method of solving this problem has been 
eveloy 


| by the B. F. Sturtevant Company, Boston, Mass., 





lathes, shaper, planers and other tools, affecting important 
savings over the cost of solid high speed steel tools. 























Lovejoy Holder for Long or Short Tool Bits 


Cab Ventilating Set 


the essential part of the apparatus being the ventilating set 
illustrated. ‘These sets have been applied in one case to the 
locomotive cabs of Mallet locomotives operating in districts 
where tunnel clearances are close and the grade adverse to the 
movement of trains. According to a prominent officer on the 
road in question the transfer of Mallet locomotives to one 
of the branch lines where the conditions described above 
existed resulted in forcing attention to the problem of loco- 
motive cab ventilation. Experiments were conducted in an 
effort to provide better ventilation and it was found by using 
the Sturtevant electrically-driven ventilating sets, two units 
to the locomotive, the atmospheric conditions in the cab 
could be materially improved. 

The ventilating sets were operated electrically by an elec- 
tric headlight turbo-generator installed for the purpose. 
Two sets were applied to the locomotive, located under the 
boiler ahead of the firebox. The intake from the fan gath- 
ered the air at a point about 6 in. above the track. One 
fan delivered air to the right side of the locomotive immedi- 
ately in front of the engineman and the other to the left side. 
In order to get the best results, it was found necessary to 
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make the cab as nearly airtight as possible so that the fresh 
air delivery inside the cab would create a pressure in excess 
of that surrounding the cab, thus preventing the foul gases 
from entering. 
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Sturtevant portable ready-to-run ventilating sets are made 


in five sizes running at speeds up to 3,400 r.p.m. and deliver. 
ing from 58 to 1,440 cu. ft. of free air per min., depending 


upon the size. 


Disk Sander Saves Time and Labor 


OR accurately sanding pieces such as segments, angles 

for built up work, core prints, taper work and sanding 

and fitting small pieces in pattern and cabinet shops, 
the disk sander illustrated is well adapted. This machine 
is direct motor-driven with a capacity to sand circular work 
up to 15 in. in diameter and has been placed on the market 
recently by the Oliver Machinery Company, Grand Rapids, 
Mich. 

The machine is portable, can be placed near the operator 
and is featured by ease of operation, rigid construction and 
adaptability to a wide range of work. It makes bevel joints 
and fits faster than can be done with a chisel and plane. It 
is used for sanding leather and compositions, for metal 
grinding and polishing. An exhaust system deposits dust 
within the column. ‘The 15-in. diameter steel plate is turned 
true and carefully balanced and is inounted on a disc shaft 
hub. It is movable for renewing sandpaper by loosening 
a clamp on the swivel post, swinging the table to the right, 
and slipping off the center pin. The speed is 1,725 r.p.m. 

The disk head is a one piece iron casting containing the 
disk, disk shaft, ball bearing end thrust and exhaust fan in 


The table is 914 in. wide by 21 in, 
It is arranged as indicated 


one complete unit. 
long and 37 in. above the floor. 
to tilt 45 deg. down and 
25 deg. up by means of 
a handwheel, worm, worm 
segment and segment which 
is self locking. The table 
has vertical adjustment of 
6 in. and will swing to the 
right to take off the disk. 
With the combination gage 
provided, circular, segment 
and duplicating work can 
be readily performed. A 
suitable 1, 2 or 3-phase, 
110 or 220-volt motor, run- 
ning on ball bearings, is 
arranged to drive the disk 
shaft but does not take the 
thrust load. The machine is 
operated by a push button. 

















Oliver Disk Sanding Machine 


Gap Feature Applied To Turret Lathe 


N interesting departure trom the standard design of 
A turret machinery has been made by the Acme Machine 

Tool Company, Cincinnati, Ohio, in developing the 
gap turret lathe illustrated. This particular machine has all 
the regular dimensions of the 20-in. Cincinnati Acme turret 
lathe except that the gap provides for a maximum swing of 
28 in. over the bed, the length of 


oft slide is provided with hand longitudinal and power cross 
feed obtained from the feed box shown in the front of the 
machine. The turret slide is also provided with power feed 
so that the boring and facing operations are both performed 
through power feed. The chucking and unchucking of the 
work is accomplished rapidly by means of the air chuck 





the gap from the end of the spindle 
being 9% in. This machine has 
been equipped with an air chuck, 
also power feed to the cross cut- 
off slide travel and power feed to 
the longitudinal turret travel. The 
machine can also be furnished in 
any combination of hand and pow- 
er feed that may be desired. 

The primary purpose of the gap 
lathe is to provide a machine of 
large swing yet not requiring the 
proportions of a large lathe. 
There are many instances in which 
the use of a large lathe is necessary 
in order to swing the work, while 
the actual turning is on a small 
diameter. In the lathe illustrated 
it is possible to swing a wheel or 











piston up to 28 in. in diameter, 
whereas the actual work to be per- 
formed in facing and boring the 
hub or turning the piston rod is on a small diameter. There 
are quite a number of large jobs where there is no turning 
required on the outside diameter and only very small boring 
and facing near the center. For work of that character the 
gap turret lathe is especially adapted. 

The lathe bed is cast with the gap, being reinforced with 
heavy ribbing underneath in order to maintain practically the 
same box section throughout and the same rigidity. The cut- 


Acme Gap Turret Lathe with 28-In. Maximum Swing 


General specifications of this machine are as follows: 12 
minimum distance from the end of the spindle to the tur 
face is 1434 in. and to the inside edge of the cross slide §’: 
in. The feeds to the cross slides are 40, 70 and 120, tho® 
to the turret being 24, 43, 37 and 123. The cross move: 
ment of the cross slide is 7 in. and the lateral movement 4 % 
The maximum distance from the inside of the cross slide" 


the end of the spindle is 12 in. 
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The Chicago, Burlington & Quincy will soon start using oil 
burning Jocomotives entirely on two divisions from Guernsey, 
Wvyo., to Billings, Mont. 

The shops of the Pennsylvania at Olean, N. Y., were dam- 
aced by fire on March 5; estimated total loss including some 
damage to 25 locomotives $100,000. The number of men at work 
in these shops was about 300. 


Fire. of unknown origin, at the car shops of the Atchison, 
Topeka & Santa Fe, in Chicago (West Thirty-eighth street and 
South Central Park avenue), destroyed two freight cars on 
February 25, Estimated loss, including part of car repair shed, 
$65,000. 
Representative Beck has introduced in the House of Rep- 
resentatives a bill authorizing the Interstate Commerce Com- 
mission to approve or disapprove contracts involving the 
construction or repair of locomotive engines, cars and main- 
ice work for railroads engaged in interstate commerce. 





T. H. Davis, general chairman of the Association of Shop Craft 
Employees, Eastern Region, Pennsylvania Railroad, in a letter 
sent to all shop craft employees in his territory, says: ‘The 
railroad officials have many troublesome questions confronting 
them, but they have shown every disposition to try to strain a 


point in cur favor when we were able to show them the justice 
of our claims; and, as co-operation is a two-sided thing, we feel 
that ought to show our appreciation by helping them in every 
way we can. What we need now is good business, to 
s to improve our conditions, and if every employee would 
just speak a good word for the old P. R. R,, it would mean 
more business, and more business means more money to all of 
us It would be a very short time until the Pennsyl- 
vani uld pay better wages and have better conditions than 
railroad in America.” 





a 


National Engineering Standards 


vement to develop national engineering standards spon- 
the American Engineering Standards Committee has 
nsiderable progress during the past year. Among the 
approved during 1921 are a method of sampling coal, 
ode for the protection of the heads and eves of indus- 





ri rkers, specifications for steel automatic screw stock and 
Spe ms and tests for Portland cement. Standards before 
th nittee at the close of the year included a_ national 
ele 


safety code, specifications for car and locomotive forg- 
Ings a safety code for abrasive wheels. Numerous other 
direct interest to railroads are now in the hands of 


Equipment Program of the St. Louis-San Francisco 


Louts-SAN FRANcisco has authorized the expendi- 
$7,766,000 in 1922 for new equipment, the repair and im- 
t of old equipment and other improvements; included in 
int is $1,266,000 for 8 steel coaches, 6 steel chair 
150-ton steam derrick; $360,000, for rebuilding 250 
ars; $300,000 for rebuilding 9 locomotives; $1,431,000 
ing existing equipment; $205,000 for new power plants; 
new water treating plants; and $87,500 for improve- 

nt of coaches in branch line service. All mail and mail apart- 
ment are to be entirely rebuilt; baggage cars are to be 
7,000. freight cars rebuilt; 1,150 furniture and vehicle 
‘ars t improved; and electric lights to be installed in coaches 
on br lines and steel under-frames to be placed in all wood- 
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Locomotive Defect Chart 


In July, 1920, the Railway Mechanical Engineer issued a chart 
showing the locomotive defects listed in the Interstate Commerce 
Commission’s inspection rules, Many requests for additional 
copies of the chart have been received and it has been revised 
since the first publication and made more complete. Copies of the 
chart, twenty-two inches by thirty-four inches, printed on tough 
white paper, will be mailed to readers of the Railway Mechanical 
Engineer for the nominal sum of 15 cents to cover printing and 
mailing. Requests should be addressed to the circulation manager, 
Simmons-Boardman Publishing Company, Woolworth building, 
New York. 


University of Illinois—Research Graduate Assistant- 
ships 


The University of Illinois announces that there are 10 vacancies 
for the position of research graduate assistant in the Engineering 
Experimental Station and also one position for a man who 
wishes to specialize in gas engineering. These positions are 
open to graduates of approved American and foreign universities 
and technical schools who are prepared to undertake graduate 
study in engineering, physics and applied chemistry. Appoint- 
ments are made for two consecutive years, at the expiration of 
which period, if requirements have been met, the degree of master 
of science will be conferred. Not more than half of the time 
of the assistant is required in connection with the work of the 
department, the remainder being available for graduate study. 
Research work and study may be undertaken in railway, mechani- 
cal, electrical or civil engineering and also in other branches. 

Attached to the position is an annual stipend of $600 and 
freedom from fees except those in connection with matriculation. 
Additional information and application blanks can be obtained 


from the Director, Engineering Experimental Station, Urbana, 
Illinois. 


The Government’s Use of Jersey Central Locomotives 


W. G. McAdoo, former director general of railroads, when 
making a recent statement before the Senate Committee at Wash- 
ington quoted, with inferences unfavorable to the road, from 
a letter written by President W. G. Besler of the Central of 
New Jersey to the superintendent of motive power, directing 
the latter to have certain locomotives repaired as quickly as 
possible, so that a bill for the repairs could be presented to 
the government. Writing to the Newark Morning Ledger Mr. 
Besler replied to Mr. McAdoo in part, as follows: 

“One side of the story is good until the other is told. Mr. 
McAdoo glibly states that the railroads, on return to private 
operation, endeavored to put through bills and charge them to 
the government, and he cites the Jersey Central as a particularly 
horrible example. 

“Of course the railroads did so, for the reason that, under 
the contract, the government was obligated to return the properties 
in as good condition as when taken over, and when, as in the 
case of the Jersey Central, there were upwards of 100 engines 
disabled, worn out, and out of service, which should have been 
repaired by the director general, but which had been set aside 
and were not so repaired, why should not the railroads send such 
engines to engine builders for rebuilding, and to be placed in 
working condition? They had been worn out in 26 months of 
government operation, and had not been repaired. Is there 
anything improper in the thought that the government should 
repair them, or at least pay the bills on account of such re- 
pairs? These bills have not yet been paid! It is one of the 
claims against the government for failure in the matter of main- 
tenance and upkeep which we hope and intend, if possible, to make 
the government pay, as required by its obligation in the contract.” 
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Interpretation of Existing Standards for Freight 
Car Trucks 


The Committee on Car Construction of the Mechanical Divi- 
sion of the American Railway Association has sent out the fol- 
lowing circular, No. 176: 

According to the votes by the members of the American Rail- 
way Association, all of the fundamentals in the recommenda- 
tions made by the Committee on Car Construction at the June 
1920, convention are now standard 

As it is very desirable that all new construction shall be uni- 
form and in accord with these fundamentals, it is intended that 
new designs for truck side frames and bolsters, in fact for the 
complete truck, be made, but in order to provide the best that 
can be obtained some time will elapse. Until such designs have 
been prepared, and adopted as standard, it is recommended that 
for new construction and for replacements the truck side frames 
be made to conform with A, R. A. Sheet “B,” as limiting dimen- 
sions, that the tension and compression members be U-section, and 
that the dimensions relating to trucks, which are given below, 
be adhered to: 


Inches 
Height from rail to center of brake shoe ‘ ie a rae i3 
Height from rail to bottem of truck springs. cae wwe eOok 
Height from rail to brake beam hanger fulerum............. 247% 
Height from rail to top of springs—emptv car............... 18 
Height from rail to center plate bearing surface............. 26 34 
Height from rail to top of truck side bearings............... 275% 
Distance from center to center of side bearings 50 


The use of either U. S. R. A. or A. R. A. standard bolsters is 
recommended, provided that such modifications in the shape are 
introduced that the truck heights as given in the foregoing are 
maintained. This involves making the vertical distance between 
center plate bearing surface and bolster spring bearing surface 
8 in. The bolster sections should remain as before, or if 
slightly modified to provide sufficient clearance between bottom of 
bolster and spring plank, the section moduli should remain as 
before. 


Purdue University’s Experimental Locomotive 


The Purdue testing locomotive, Schenectady No. 3, will soon 
be placed in the shops of the Monon railway at Lafayette, Ind., 
to undergo a general overhauling and receive the application of 
several new parts and economy devices. The placing of this 
locomotive (in 1897) in the locomotive laboratory at Purdue was 
primarily the result of the efforts of W. F. M. Goss, then Dean 
of the Schools of Engineering, Co-ordinating with Dean Goss in 
his efforts was the generous interest manifested by the Schenec- 
tady Locomotive Works and various other manufacturers, chief 
among which were the following Bethlehem Steel Company, 
American Steel Casting Company, Ashton Valve Manufacturing 
Company, Detroit Lubricator Company, and the Keasby and Mat- 
tison Company. The product, known as Schenectady No. 2, was 
a saturated steam locomotive with a boiler designed to carry a 
pressure of 250 pounds per square inch, 

In 1910 certain modifications, including new flue sheets, were 
made to provide for the application of a Schmidt superheater by 
the American Locomotive Company. The designation of the loco- 
motive was then changed to Schenectady No. 3, the locomotive as 
it stands today in the locomotive laboratory. 

The new work contemplates chiefly the application of new 
cylinders and outside valve gears. Donations toward this work 
have either been received or promised as follows: Baldwin Lo- 
comotive Works, new cylinders and piston valves, outside steam- 
pipes, pistons, crossheads and guides, main crank pins and Wal- 
schaert valve gear complete; Locomotive Firebox Company, ther- 
mic syphon; Sunbeam Electric Company, complete headlight and 
cab lighting equipment; Nathan Manufacturing Company, injec- 
tors, boiler checks and water glass; Locomotive Fuel Economizer 
Company, Boyce fuel economizer; and Southern Valve Gear Com- 
pany, complete valve gear. 


Plans for June Convention 


Details of the annual meeting of the Mechanical Division of 
the American Railway Association to be held in Atlantic City, 
N. J.. June 14 to 21, 1922, are now being formulated. The asso- 
ciation has announced that the reports of committees investigating 
car matters will be received and discussed on Wednesday, Thurs- 
day and Friday, June 14 to 16, inclusive, and the reports of com- 
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mittees investigating locomotive matters on Monday, Tuesday and 
Wednesday, June 19 to 21, inclusive. A circular has been issued 
giving a list of hotels in Atlantic City and the rates. 


Air Brake Convention Program 


As previously announced, the annual convention of the Air 
Brake Association will be held at the Hotel Washington, Wash- 
ington, D. C., May 9, 10, 11, and 12, 1922. In addition to accom- 
modations, headquarters and convention hall at the Hotel Wash- 
ington, provision has been made by the Committee of Arrange 
ments for further accommodations of members at the new Ebbitt 
Hotel in the adjoining block. 

The complete program is not yet available. The following 
papers will, however, be presented for discussion: 

Recommended Practice; Committee report, H. A. Clark. 
chairman. 

Air Consumption of Locomotive Auxiliary Devices; Com- 
mittee report, C. H. Weaver, chairman. 

Recent Tests of Steam Heating Apparatus; C. W. 

Montreal Air Brake Club. 

Terminal Tests to Insure Effective Grade and Operative 

Brake; Pittsburgh Air Brake Club. 

Tripie Valve Repairs; Northwest Air Brake Club. 
Brake Pipe Vent Valves; W. W. White, Central Air Brake 

Club. 

Schedule “UC” Brake Equipment; J. C. McCune. 


Hunter, 





International Railway Congress 

The Ninth Congress of the International Railway Association 
will be held in Rome, Italy, from April 18 to April 30. Besides 
the meetings of the five sections into which the Congress is divided 
the program includes the following: Banquet by the Italian govy- 
ernment April 19; reception at the Capitole April 21; excursion to 
the Terni Hydro-Electric Works and various establishments 
April 22; excursion to Naples and Pompeii April 29 and 30: de- 
parture from Genoa on May 1, and excursion to the electric trac- 
tion installations in special train to Modane. 

The sections of the Congress are as follows: 1. Way and 
Works; 2. Locomotives and Rolling Stock; 3. Operation; 4. Gen- 
eral; 5. Light Railways. 

The following who have been appointed as delegates of the 
American Railway Association have arranged to attend the Con- 
gress: L. A. Downs, chairman, Division IV—Engineering (vice- 
president and general manager, Central of Georgia Railway) ; 
D. Z. Dunott, chairman, Medical and Surgical Section (chief sur- 
geon, Western Maryland Railway) ; J. E. Fairbanks, general sec- 
retary; T. De Witt Cuyler, chairman, Association of Railway 
Executives; W. W. Atterbury, vice-president, Pennsylvania; 
George Gibbs, chief engineer electric traction, Long Island; 
W. J. Tollerton, general mechanical superintendent, Chicago, Rock 
Island & Pacific. 

The following who have been appointed reporters for the 
American Railway Association on the subjects indicated also will 
attend: W. J. Tollerton, chairman, Mechanical Division, A. R. A. 
(general mechanical superintendent, Chicago, Rock Island & 
Pacific Railway); “Passenger Carriages,” Earl Stimson, chief 
engineer, Maintenance of Way, Baltimore & Ohio Railroad, 
“Maintenance and Supervision of the Track;” Samuel O. Dunn, 
editor of the Railway Age, “Net Cost Rates.” 

The following will go as delegates of their respective railways: 
Delaware & Hudson, W. H. Williams, vice-president; Illinois Cen- 
tral, A. S. Baldwin, vice-president, Hugh Pattison, electrical 
engineer, Donald Rose, European traffic manager; Lehigh & New 
England, William Jay Turner, vice-president and general counsel; 
Rollin H. Wilbur, vice-president and general manager, Henry H. 
Pease, secretary and treasurer; Long Island, Ralph Peters, presi- 
dent, George Gibbs, chief engineer electric traction; Pennsylvania 
System, J. V. B. Duer, electrical engineer, W. B. Wood, general 
superintendent, Illinois division; R. C. Morse, Jr., superintendent 
freight transportation, Eastern region, J. O. Hackenburg, super- 
intendent, Schuylkill division; Philadelphia & Reading, A. T. 
Dice, president, F. M. Falck, general manager: Pittsburgh. 
Shawmut & Northern, H S. Hastings, receiver. 

George Gibbs is the American reporter on “Electric Traction.” 
A. S. Baldwin on “Terminal Stations for Passengers,” W. H 
Williams on “Slow Freight Traffic.” 

Besides those mentioned above, the following American railway 
men have prepared reports: C. H. Ewing, vice-president, Phila- 
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delphia & Reading, “Construction of the Roadbed and of the 
Track;’” W. C. Cushing, engineer standards, Pennsylvania System, 
“Special Steels ;” G. A. Haggender, bridge engineer, Chicago, 
Burlington & Quincy, “Reinforced Concrete ;” Howard G. Kelley, 
sesident Grand Trunk Railway, “Freight Stations.” C. W. 
Cray ford, chairman, General Committee, Section 5—Transporta- 
son, American Railway Association, “Interchange of Rolling 
Sinck” A. F, Banks, president, Elgin Joliet & Eastern, “Work- 
llings;” H. B. Spencer, former director of purchases, 
tates Railroad Administration, “Special Methods of 
Light Railways.” 
dquarters of the American delegates will be at the 
a short distance from the Fine Arts Exposition 
Palace in which the sessions of the Congress will be held. 





Labor Board to Investigate Erie’s Contract with 
Meadville Company 


Board has ordered a thorough investigation of a 
ontract for shop work which the Erie has made since the sub- 
t of act work came before the Board and has authorized 
mem the Board to make an investigation and “invoke the 
i'd and counsel of the Department of Justice.” The resolution 
investigation specifically mentions the contract made 
the Meadville Machinery Company for the opera- 
ie’s shops at Meadville, Pa., and says in part: 
hearing (of the contract cases, reported recently in 
\gee) information has come to the Board that the 
\waiting the decision of the Board upon said con- 
entered into a further contract by virtue of which 
the entire Erie system, including those involved 
ases, have been contracted to a newly incorporated 
1 the Meadville Machinery Company. Public an- 
been made of the fact that the officers of the 
hinery Company are the recent officers of the Erie. 
11 question involved in the above cases is whether 
loyees of the companies to which certain shops had 
el tracted are in law and in fact the employees of the Erie 
still subject to the rules, working conditions and 
hed by the order of this Board. 
oyees having now been shifted a second time be- 
rd had rendered its decision in said pending cases and 
svstem having been extended so as to embrace all 
n the road it becomes the duty of the road upon 
on to investigate the facts surrounding this alleged 
» carrier with the Meadville Machinery Company. 
gil rd therefore orders: 1—That the contract cases be 
! the purpose of taking additional proof as to the 
1 in said cases; 2—That a thorough investigation 
ll the facts and circumstances surrounding said 
t and the operations being conducted thereunder ; 
ember of this Board accompanied by such expert and 
assistance as may be deemed necessary be authorized 
go on the property of said carrier to conduct said 
and to institute such legal proceedings as may be 
sary to effectuate this order after having first secured 
ull th nation possible here in Chicago; 4—That the member 
the conducting said investigation be and is hereby 
invoke the aid and counsel of the Department of 
ishington if he deems advisable.” 


Suc e( 
a 


Tac 





Labor Board Decisions 
ION OF MECHANICAL SUPERVISORY Forces To BE 
y Battor—On May 4, 1921, a communication was 


ade A. P. Titus, general manager of the Chicago & 
Altor ommittee representing the International Association 
or | Supervisors of Mechanics requesting a conference 
lor se of negotiating rules and working conditions in 
accord th the provisions of Decision No. 119. The carrier 
. it the organization did not represent a majority of 
the ‘s te officials as designated by the Interstate Commerce 
om and the organization submitted the question to the 
Labor filing a petition bearing the signatures of 90 fore- 
py “ing it to represent them in agreement negotiations. 


so made a canvass of the foremen and 98 men, or 


76 per cent of the supervisors of mechanics in the maintenance of 
way, locomotive and car departments signed a petition signifying 
their desire either to deal with the company direct or through a 
committee named in the petition. The organization took exception 
to the method followed by the carrier in canvassing the foremen. 
The board has decided that the method followed by both parties 
was inconsistent with the intent of Decision No. 119 and that a 
conference shall be held between representatives of the carrier, 
of the International Association of Railroad Supervisors of Me- 
chanics, of any other organization representing mechanical fore- 
men, and of 100 or more unorganized employees, for the purpose 
of arriving at a clear understanding as to the details of taking 
a ballot by which the foremen, by a majority vote, may designate 
their choice of representation, Separate forms of ballots for the 
foremen in the mechanical and bridge and building departments 
are specified—Decision \ 0. 629. 


FoREMEN NEED Not Be EMPLOYED FoR THE FULL TIME LABoR- 
ERS ARE AT Work.—A case was presented to the Labor Board 
with respect to the question of employing a coal chute foreman 
for a less number of hours and days than the laborers he super- 
vised. Evidence shows that he was employed with a gang of 
laborers for 365 days a year and ten hours a day. On March 6, 
1920, he was instructed to work only on week days and nine 
hours a day. the laborers continuing on the old schedule. The 
United Brotherhood of Maintenance of Way Employees and 
Railway Shop Laborers contended that in Supplement No. 8 
to General Order No. 27 no change in hours was authorized and 
that the foreman must be permitted to work the same number of 
hours as the men, The carrier contended that this provision of 
Supplement No. 8 was canceled by the National Agreement with 
the Brotherhood and that there is nothing in this agreement which 
requires the carriers to employ a man in excess of eight hours on 
regu.ar week days, if his services are not required. The con- 
tention of the carrier was sustained.—Decision No. 713. 


CLASSIFICATION OF CHAUFFEUR AS MECHANIC DENIED.—A 
chauffeur employed by the maintenance of way department of the 
Terminal Railroad of St. Louis, to operate a truck used to trans- 
port maintenance materials, asked for a reclassification as a 
mechanic, because he made minor repairs on the truck, the railroad 
having applied increases and decreases in accordance with Order 
No. 2 and No. 147 respectively on the basis of “laborer employed 
in and around shops and roundhouses.” The claim for reclassifi- 
cation as a mechanic was denied.—Decision No. 711. 


Basis OF MoNTHLY RATE FOR TRACK AND SHOP LABORERS.— 
An engine watchman was, on January 1, 1918, paid the rate of 
$67.50 a month. On September 1, 1918, the effective date of 
Supplement No. 7 to General Order No. 27, an hourly rate of 38% 
cents was established and it remained in effect up to March 1, 
1920, when it was changed to a monthly rate of $145 a month, in 
accordance with Section a-12, Article V of agreement between the 
Director General of Railroads and the United Brotherhood of 
Maintenance of Way Employees and Railway Shop Laborers. 
This rate was increased to $165.40 a month on May 1, 1920, the 
effective date of Decision No. 2 of the Labor Board, and was 
reduced July 1, 1921, to $145 in accordance with Decision No. 147 
of the Labor Board. 

The employees contended that the watchman should have 
received a monthly rate of $189.64, under Decision No. 2 of the 
Labor Board, on the claim that he worked 12 hours each night, 
365 nights a year at straight time for 10 hours 365 days a year, and 
two hours’ overtime for 365 days plus 12 hours’ overtime for 52 
Sundays. The carrier maintained that the actual time put in by 
this employee and the amount allowed on the hourly basis from 
August 31, 1918, was slightly less than $145 a month, and that 
when the national agreement of the maintenance of way employees, 
effective December 16, 1919, was received the employee was placed 
on a monthly rate of $145, predicated on the average earnings on 
the hourly basis; that, effective with Decision No. 2 of the Labor 
Board, the position was increased to $165.40 a month, and was 
again reduced to $145 under the provisions of Decision No. 147 
of the Labor Board. 

The Labor Board decided that under Section a-12, Article V, 
of the United Brotherhood of Maintenance of Way Employees 
and Railway Shop Laborers’ agreement, the monthly rate should 


be predicated on the hours for which payment was allowed, when 
rated on the hourly basis.—Decision No. 714. 
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Freight Car Orders 


THe Great NorTHERN has ordered 500 refrigerator cars from 
the General American Car Company; also 500 all steel gondola 
cars from the Pressed Steel Car Company, and 500 stock cars 
from the Pullman Company. 

THE Cuicaco, BurLincToN & QuINcy has ordered 500 auto- 
mobile cars from the Pullman Company, 

THE Fruit Growers Express is building 100 refrigerating cars 
in its shops at Alexandria, Va. 

Tue Paciric Fruit Express has ordered 700 refrigerator cars 
from the General American Car Company in addition to the 2,600 
cars ordered from the Standard Steel Car Company as noted in 
the March issue. 


Tue NorroLtk & WESTERN has ordered 1,000 cars from the 
Standard Steel Car Company, 1,000 from the American Car and 
Foundry Company, and 2,000 from the Pressed Steel Car Com- 
pany. 

THe ATLANTIC Coast LLNE has ordered 450 steel underframes 
and superstructures from the Pressed Steel Car Comuany and 50 
from the Chickasaw Shipbuilding Corporation. These are for 
box cars to be rebuilt in the railroad company’s shops. 

Tue Unitep Fruit Company, New York, has ordered 25 bal- 
last cars of 30 tons capacity from the Magor Car Company for 
export to Honduras. 

THE WESTMORELAND CoAL CoMPANY has ordered 100 55-ton 
hopper cars from the Cambria Steel Company. 

THE TENNESSEE COAL, [RON & RAILROAD CoMPANY has ordered 
150 ore dump cars from the Chickasaw Shipbuilding Company. 

Tue New York CENTRAL has ordered 250 steel underframe, 
double sheathed box cars of 40 tons capacity from the American 
Car & Foundry Company and has equally divided an order for 
750 steel hopper cars of 55 tons capacity between the Pressed 
Steel Car Company, the Standard Steel Car Company and the 
Pullman Company, 





Freight Car Repairs 

THE DELAWARE, LACKAWANNA & WESTERN has given an order 
to the American Car & Foundry Company for the repair of 985 
steel hopper cars, of 40 tons capacity. 

Tue Gutr, Mosite & NorTHERN is having repairs made to 100 
steel underframe box cars, at the shops of the Anniston Electric 
Steel Corporation, Anniston, Ala. 

Tue New York CENTRAL is placing contracts for the repair 
of a large number of freight cars, including 300 cars to the Ryan 
Car Company; and a number to the Streator Car Company, the 
Buffalo Steei Car Company and the Euclid Steel Car Company, 
for the Michigan Central; also 500 to the Ralston Steel Car Com- 
pany for the Toledo & Ohio Central, All the cars for repair are 
steel gondola and hopper cars. 


Passenger Car Orders 


Tue CENTRAL OF NEW Jersey has placed orders for a total of 
70 cars as follows: 20 coaches and 10 combination passenger 
and baggage cars to the American Car & Foundry Company, 30 
coaches to the Standard Steel Car Company and 10 baggage 
cars to the Bethlehem Shipbuilding Corporation, Harland Plant. 

THE SOUTHERN Paciric has ordered 50 steel cars for service 
on its Pacific Electric division from the St. Louis Car Company, 
the electrical equipment to be furnished by the Westinghouse 
Electric & Manufacturing Company, 


Locomotive Orders 


THe Cuicaco, Burtincton & Quincy has ordered 47 Mikado, 
Santa Fe and Pacific type locomotives from the Baldwin Locomo- 
tive Works and 8 Mountain type from the Lima Locomotive 
Works. 


Locomotive Repairs 

THE SOUTHERN Rartway is rebuilding 25 consolidation type 
and 20 Pacific type locomotives in its own shops. These locomo- 
tives will be equipped with superheaters and Chambers throttle 
valves. Outside valve gear will be added to the locomotives not 
yet equipped with this device. 
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Shop Construction 


GREAT NoRTHERN.—This company has awarded a contract {or 
the construction of a 30-stall roundhouse, shop buildings, store. 
houses and other terminal facilities at Minneapolis Junction, 
Minn., to A. Guthrie & Co., St. Paul. 


ATcHISON, ToPEKA & SANTA FeE.—This company, which has 
four small store department buildings at Topeka, Kan., estimated 
to cost $15,000. 


AtcHison, TopekA & SANTA FE.—This company, which has 
been contemplating the construction of extensions and improye- 
ments to its machine shops at San Bernardino, Cal., the work to 
include a one-story building 65 ft. by 510 ft., equipped with 
machinery and cranes, of which the entire cost is estimated at 
$250,000, has awarded the contract for this work to C. A. Fellows, 
Los Angeles, Cal. 


Texas & Paciric.—This company is constructing a three-story 
building at Marshall, Texas, to be used by its apprentices for 
their instruction and study of car and locomotive work. 


Gutr & Snip Istann.—This company is constructing a new 
engine house 105 ft. by 220 ft., and a new machine shop of steel 
frame and brick construction, 75 ft. by 200 ft., to replace property 
destroyed by fire on February 25, of which a loss was estimated 
at $75,000 


Meetings and Conventions 


The following list gives names of secretaries, dates of neat or regular 
meetings and places of meeting of mechanical associations and railroad 
clubs: 

Arr-BrakE AssociaTtion.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. Annual convention May 9, 10, 11 and 12, Hotel Wash. 
ington, Washington, D. C. 

AMERICAN RartLtroap Master TINNERS’, COPPERSMITHS’ AND  PIPEFITTERS’ 
Association.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 
AMERICAN Rarttway Association, Division V—MecnanicaL.—V. R. Haw: 
thorne, 431 South Dearborn St., Chicago. Next annual convention 

June 14 to 21, 1922, Atlantic City, N. J. 

Division V—EguipMENT PatntTinG Diviston.—V. R. Hawthorne, 
Chicago. 

Division VI—PurcnaseE AnD Stores.—J. P. Murphy, N. Y. ( 
Collinwood, Ohio. Meeting June 19, 20 and 21, Atlantic City. 

AMERICAN Rat~way Toot ForEMEN’s AssocraTIon.—R. D. Fletcher, 1145 
E. Marquette Road, Chicago. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York, Railroad Division, A. F, Stuebing, 2201 
Woolworth Building, New York. 

AMERICAN SOCIETY FOR STEEL TREATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. Annual convention and exposition postpone 
until October 2-7, 1922, Detroit, Mich. 

ASSOCIATION OF Rattway ELECTRICAL ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Il. 

CANADIAN Rattway CLus.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Regular meeting second Tuesday in each month, except June, July and 
August, at Windsor Hotel, Montreal. 

Car ForEMEN’s ASSOCIATION OF CuIcaGo.—Aaron Kline, 626 N. Pine Ave. 
Chicago, Ill. Meeting second Monday in month, except June, July 
and August, New Morrison Hotel, Chicago, III. 

Car ForEMEN’s ASSOCIATION OF St. Lours.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. Louis, Mo. Meetings first Tuesday 
in month except June, July and August, at the American Hotel 
Annex, St. Louis, Mo : 

CENTRAL RaiLway Cius.—H. D. Vought, 26 Cortlandt St., New York, N. Y. 

CureFr INTERCHANGE Car INSPECTORS’ AND Car FoREMEN’S ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. " 

CINCINNATI Rattway Crus.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. 

Dix1E eo Brake Crus.—E. F, O’Connor, 10 West Grace St., Richmond, 

a 


” 


INTERNATIONAL RAILROAD MASTER BLACKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. Convention Hotel 
Sherman, Chicago, August 15, 16 and 17. 

INTERNATIONAL RatLway Fuet Assocration.—J. G. Crawford, 702_ East 
Fifty-first St., Chicago, Ill], Next annual meeting Auditorium Hotel, 
Chicago, May 22 to 25, 1922. E 

INTERNATIONAL RatLway GENERAL ForeMEN’s ASSOCIATION.—William Hall, 
1061 W. Wabasha Ave., Winona, Minn. 

Master BorLerRMAKERS’ AssocraTION.—Harry D. Vought, 26 Cortlandt St, 
New York, N. Y. Next annual convention Hotel Sherman, Chicago, 
May 23 to 26, 1922. 

New Encranp Rartroap CLus.—W. E, Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Annual entertainment and banquet at Copley-Plaza Hotel, 
Boston, April 11. . 

New ae Raitroap Cius.—H. D. Vought, 26 Cortlandt St., New York, 


NracarA Frontier Car Men’s Assocration.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Paciric Rattway CLius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 

Raitway Cius or PitrssurcH.—J. D. Conway, 515 Grandview Ave., Pitts: 
burgh, Pa, Regular meetings fourth Thursday in each month, except 
June, July and August, at Fort Pitt Hotel, Pittsburgh, Pa. ; 

St. Louis Rartway Crius.—B. W. Frauenthal, Union Station, St. Louts, 
Mo. Next meeting April 14. Paper on the Railroad Situat on_will 
be presented by Z. G. Hopkins, assistant to the operating offcel 
Missouri, Kansas and Texas. Annual election. P 

TRAVELING ENGINEERS’ AssociaTION.—W, O. Thompson, Marine Trust Build: 
ing, Buffalo, N. Y. 

WESTERN Raitway CLus.—Bruce V. Crandall, 14 E. Jackson B slevard, 
Chicago. Regular meetings third Monday in each month, except 
June, July and August. Next meeting April 17. Paper on Loco- 
motive Types from a Transportation Viewpoint, to be presented by 
J. F. Porterfield, general superintendent of transportation, Illinois 
Central. Annual meeting and dinner at the Drake hotel, Mey 19. 
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GENERAL 


F. BROWN, mechanical engineer of the Erie, with head- 
wiarters at Meadville, Pa., has been appointed chief mechanical 
ngine with headquarters at New York and G. T. Dupue has 
een appointed mechanical superintendent of the Ohio and Chica- 

re s, with headquarters at Youngstown, Ohio, to succeed 
Winfield S. Haynes, formerly master mechanic, 
with headquarters at Dunmore, Pa., has been appointed superin- 

shop operation with headquarters at New York. He 


} 
a 


lirectly to the general manager. 


1 , 
har james, 
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C. M. StarKeE has been promoted to master mechanic of the 
Illinois Central with headquarters at Centralia, Ill, succeeding 
J. W. Branton, deceased. Mr. Starke entered the employ of the 
Illinois Central on April 18, 1891. From April, 1893, to April, 
1897, he was a machinist apprentice and from April, 1897, until 
September, 1901, a machinist and gang foreman. He then became 
night roundhouse foreman at Water Valley, Miss., and in June, 
1902, was appointed day roundhouse foreman. In 1905 he was 
made erecting shop foreman; in 1909 was transferred to the In- 
dianapolis Southern as a general foreman at Indianapolis, 
Ind. and from September, 1911, until September, 1912, 
was general foreman at Champaign, Ill. He was then appointed 
master machanic of the Mississippi Division with headquarters at 
Water Valley and from June, 1913, to November, 1917, was 
master mechanic of the Louisiana Division at McComb, Miss. 
Resigning from this position, he became superintendent of motive 
power of the Missouri, Kansas & Texas, later becoming super- 
visor cf locomotive maintenance in the Allegheney Region of the 












we penned _ ean a or ae United States Railroad Administration at Philadelphia, Pa. On 
Grorce E, Lunp has been appointed master mechanic of the March 1, 1920, he returned to the Illinois Central and was 
Mah livision of the Erie with headquarters at Youngstown, assigned special duties in the office of the general superintendent 
Ohio of motive power. 
D DURRELL is master mechanic of the Pennsylvania Railroad 
at Cincinnati, Ohio. Mr. Durrell has not been transferred to PURCHASING AND STORES 
Jhio, succeeding R. J. Sponseller, as inadvertently an- 
the March issue of the Railway Mechanical Engineer. A, J. MELLo has been appointed purchasing agent of the San 
ee ee ee Diego & Arizona, with headquarters at San Diego, Cal., succeed- 
: STA OE Se . ge . ia ing S. P. Howard, resigned. 
Kent and Cincinnati Divisions of the Erie Railroad with head- 
uarters at Marion, Ohio. Mr. Barr was born at Quachita, La., C. C. Kyte, acting general storekeeper of the Northern Pacific, 
September 26, 1888, with headquarters at St. Paul, Minn. has been promoted to 
nd graduated from the general storekeeper with the same headquarters, succeeding O. C. 
uisiana Polytechnic In- Wakefield, deceased. 
1911. He en- D. V. Fraser has been appointed assistant to the purchasing 
red the employ of the agent of the Missouri, Kansas & Texas, with headquarters at St. 
Railroad on June 26, Louis, Mo., succeeding H. H. Kahrs, resigned to enter other 
1912, special appren- businesss. 
inmore, Pa. On 
November 4, 1915, he was Epwin H. GAInEs, Jr., whose appointment as purchasing agent 
to Port Jer- of the Tennessee Central, with headquarters at Nashville, Tenn., 
Y., as an appren- was announced in the March Railway Mechanical Engineer, was 
ctor and in No- born at Nashville, on November 8, 1887. He entered railway 
f the following service in September, 1905, as a file clerk in the passenger traffic 
1s appointed department of the Nashville, Chattanooga & St, Louis at Nash- 
ise foreman. ville, and was successively chief file clerk, secretary to the chief 
ovember, 1917. clerk and advertising agent in the above named department of 
ber 24, 1918 he that road until February 1, 1909, when he left to become associated 
general fore- with the Charleston Mining & Manufacturing Company. He 
ort Jervis and entered the service of the Tennessee Central at Nashville in July, 
latter date until 1913, since which time he has been invoice clerk in the receivers’ 
tment as noted office, secretary to the receivers, secretary and chief clerk to the 
day general W. L. Barr general superintendent, and chief clerk to the receivers, which 
ret f the shops at latter position he was holding at the time of his recent promotion 
Mea Pa to the position of purchasing agent. 
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SUPPLY TRADE NOTES 











J. W. McCabe, of the Chicago Pneumatic Tool Company, New 
York, has returned from a three years’ tour aound the world. 


The Ryan Car Company has increased its capital stock from 
$2,500,000 to $6,000,000, by the issuance of 35,000 shares of addi- 


tional common stock with a par value of $100 per share. 


The United States Cast Iron Pipe & Foundry Company, Bur- 
lington, N. J., has opened a new office in the Interstate building, 
Kansas City, Mo., in charge of D. W. Pratt, sales agent. 


The Stowell Company, South Milwaukee, Wis., has moved its 
Chicago office from 509 Monadnock Block to 628 McCormick 


building. E. B. Hansen will continue as manager of the Chicago 
office. 
The United Alloy Steel Corporation, Canton, Ohio, announces 


that John McConnell, who was formerly in the service of the 
corporation has again entered its service as vice-president, in 
charge of operation. 


The O'Fallon Railroad Supply Company, Arcade building, St. 
Louis, Mo., has been appointed sales agent for the Standard Rail- 
way Equipment Company, and the Union Metal Products Com- 
pany for the St. Louis district 


Stewart J. Dewey, assistant signal engineer of the Cleveland. 
Cincinnati, Chicago & St. Louis, has resigned to enter the service 
of the Electric Storage Battery Company, Philadelphia, Pa., in 
the railway signal department of its Chicago branch 


Pendleton E. Lehde has been appointed a special representative 
nd the southern part of Mississippi of 
the Roller-Smith Company, New York City. Mr. Lehde’s head- 


quarters are at 609 Whitney central building, New Orleans, La. 


Ross E. Willis, formerly sales engineer of the Lakewood En 
gineering Company, Cleveland, Ohio, in the southern Michigan 
territory, has become associated with William F. V. Newmann 
& Sons. Detroit, Mich., representing the Baker R. & L. Company 
in the Detroit territory. 
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Don H. Amsbary, Pittsburgh district manager of the Dearborn 
Chemical Company, Chicago, died on January 25 at his home in 
Pittsburgh, Pa. Mr. Amsbary was born on March 3, 1869, at 
Pekin, Ill. In 1907 he entered the employ of the Dearborn Chem- 
ical Company, in the Pittsburgh district, and for the past seven 
years was district manager of that company. 


C. R. Naylor, of the western sales office of the T. H. Symington 
Company, at Chicago, has been appointed manager of sales of the 
Forged Steel Yoke Corporation, with headquarters in the Peoples 
Gas building, Chicago. The output of the Forged Steel Yoke 
Corporation will be sold and distributed by the T. H. Symington 
Company, which still retains Mr. Naylor’s services. 

William C. Sargent for 22 years secretary and also a director 
of the Chain Belt Company, Milwaukee, Wis., died on February 5. 
Mr. Sargent was born at Troy, N. Y.. on February 2, 1849. In 
1871 he went to St. Paul, Minn., 
and later a director of the 
He was also a director of the 


Allis, Wis. 


and in 1900 became secretary 
Chain Belt Company, Milwaukee. 
Federal Malleable Company, West 


William Boughton, district representative at Detroit, Mich, 
of the Superheater Company, New York city, died at his home 
in Detroit on March 8, of heart disease. Mr. 
born in Ontario county, New York, in 1861. 
Mich., in 1876, and a year later began his railroad career with 
the Pere Marquette as a machinist apprentice. Two years later 
he was advanced to brakeman, later to fireman, and in 1882 to 
ehgineman. In 1898, Mr. promoted to road 
foreman of engines, and seven later he was appointed 
master mechanic of the Saginaw division. In 1909 he became 
general master mechanic of the entire system and later was pro- 
moted to superintendent of motive power. He resigned from the 


3oughton was 
He went to Saginaw, 


Joughton was 
vears 
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sentative at Detroit of the Superheater Company, New York City, 
which position he held at the time of his death. : 


A. W. Brown has been appointed assistant to the vice-presiden 
of the western district of the T. H. Symington Company, Ney 
York City. Mr. Brown will make his headquarters in th Peoples 
Gas building, Chicago. He was born on February 6, 1881, in Ney 
York City, and was educated at Trinity College of New York 
and Andover Academy of Mass. Mr. Brown was connected with 
the Griffin Wheel Company from 1913 to 1919 and was then ap- 
pointed manager of railway sales of the Air Reduction Sales Com. 
pany, New York City. which position he now leaves to take up his 
new cuties with the T. H. Symington Company. 


The Combustion Engineering Corporation, New York, hay 
opened its own office in the First National Bank building, Pitts. 
burgh, Pa., and will soon open an office in Cleveland, Ohio, both 
of which will be in charge of W. C. Stripe, former manager of 
the Philadelphia office, arrangements having been made between 
this corporation and the George J. Hagan Company of Pittsburgt 
whereby the Hagan Company discontinues representation of the 
Combustion Engineering Corporation. The Hagan Company wil 
retain the exclusive agency for the type H_ stoker, formerly 
known as the American stoker, for use in industrial furnaces. 

C. W. Holt, secretary and general manager of the Curtain Sup- 


ply Company, Chicago, has been elected a vice-president in charge 
of all operations of the company; Ross F. Hayes, eastern sales 
manager, with headquarters at New York City, has been ap- 
pointed general sales manager, with headquarters at Chicag 
T. P. O’Brien has been appointed district sales manager, in charge 
of the eastern office at New York City, and Ralph Brown has 
been appointed district sales manager of the western district wit! 
headquarters at Chicago; G. B. Allison has been appointed assist- 
ant to Mr. O’Brien and Edward FE. Whitmore assistant to Mr 
Brown. 


William A. Barstow, president of the Union Tank Car Com- 
pany, New York, died at his home, Hutton Park, West Orange 
N. J., on February 10. Mr. Barstow was born on September 2/ 
1877, at Cleveland, Ohio, and was educated at the Dearborn Maor- 
gan School, Orange, N. J., and at Yale University, graduating 
from the latter in 1899. The same year he entered the emp! 
of the Atlantic Refining Company at Franklin, Pa. He subse- 
quently served in many branches of the oil industry and in Octo 
ber, 1914, resigned as vice-president of the Imperial Oil Compa: 
at New York to become assistant to president of the Union Ta 
Car Company. Later he was promoted to senior vice-presid 
and since 1919 served as president of the same company. 


The Whiting Corporation, Harvey, Ili., has established its « 
branch sales office in New York City at 136 Liberty street, ha 
ing discontinued its agency agreement with the Wonham, Baté 
& Goode Trading Corporation, New York City, who former! 
represented the Whiting corporation in the East. J. Ross Bate: 
now a vice-president of the Whiting Corp., is in charge of th 
new office and will be assisted in the New York territory 
D. Polderman, Jr. In the New England states he will be assisted 
by R. C. Maley, who will open an office at Springfield, Mas 
All of these men were formerly associated with the Wonham 
Bates & Goode Trading Corporation. The Whiting corporat 
has opened a branch office in Indianapolis, Ind., 305 Merchants 
3ank building, in charge of S. E. Stout, formerly at the mail 
office, in Harvey. Mr. Stout will cover southern Indiana 2 
adjoining cities in Ohio and Kentucky. The corporation’s De 
troit office has been moved from Penobscot building to 2% 
Stahelin building, 3000 Grand River avenue. 


= 





Merger of Machine Tool Manufacturers 


Negotiations to merge a number of machine tool manufacturtt 
are said to have been completed, according to recent annountt 
ment. The name of the new corporation has not yet been de: 
cided upon. The companies included in the merger are the Lois 
& Shipley Machine Tool Company, Carlton Machine Tool Cot 
pany, Newton Machine Tool Works, Inc., Betts Machine Cot 
pany, Colburn Machine Tool Company, Hilles & Jones Compa‘ 
Modern Tool Company, and the Dale Machinery Company. 

















repre: in D. Ristine, manager of sales of the Chicago Crucible 
c City Company, has been appointed manager of sales of the railroad 
division of the Service Motor Truck Company, Wabash, Ind. 
tee Mr. Ristine has been with the Chicago Crucible Company for the 
= past two years. — Previous to that time he served as assistant to 
Media ( Robins, vice-president of Armour & Co., before which he 
a engaged in railway supply work, having been at one time 
Yori st ry of the Union Draft Gear Company. 
d wi Warren Tool & Forge Company, Warren, Ohio, has pur- 
- | the American Block & Manufacturing Company and the 
3 Com G il Malleable Company, both of the same city. The Ameri- 
? mpany manufactures malleable unions with bronze inserted 
for the production of which the plant has a capacity of 
de a ab 250,000 per month. The General Malleable Company man- 


Pitt ufactures malleable castings, a large proportion of which are 
? ; 1 the railroads and the total capacity for the production 


Cube ich is about 600 tons per month. These companies will 
hetwe orth be operated as a part of the Warren Company, the 
dens zation of which under the merger is $1,800,000. The 
' of ¢ will continue to operate under the present management. 
any \ Ff. Hayes has been appointed general sales manager 
former Curtain Supply Company, Chicago, Mr, Hayes was born 
Aces. { iston, Me. He entered business with the Boston Woven 
“8 Hose & Rubber Com- 
eas pany in 1888, and was in 
waaggs : am the service of that com- 
“eat pany for 16 years, dur- 
Chics ing which time he served 
ek as salesman in the rub- 
eh ber goods department in 


New England and New 
York state and in 1893 
was transferred as city 
manager to. St. 
Louis, Mo. After two 
years’ service at that 
point, he was appointed 
New England representa- 





sales 








Mi tive of the mechanical 
. tit rubber goods department 
| 5 and two years later 





manager of the Philadel- 
phia office, where he re- 
mained until 1904, Dur- 
ing the latter year he 
e-presi entered the service of the 

Supply Company as western representative and since 1907 

ed as eastern sales manager with headquarters at New 


R. F. 


Hayes 


ham, Bat FE. S. Fitzsimmons has been appointed manager of sales of 

former t! innery Boit Company, Pittsburgh, Pa. He was born 

12, 1876, at Columbus, Ohio. He served his apprentice- 

the Chicago, Rock Island & Pacific at Horton, Kan., 

that company in 1899 to become foreman boilermaker 

Delaware, Lackawanna & Western at Scranton, Pa. 

he served as general boiler inspector of the New York, 

ven & Hartford and from 1905 to 1907 as general fore- 

lermaker of the Erie. He was then promoted to master 

at Galion, Ohio, and in 1908 was transferred as master 

to Hornell, N. Y., which position he held until 1912, 

was promoted to mechanical superintendent Erie, Lines 

In 1914 he was transferred to New York as mechanical 

ndent of the Erie, Lines East, resigning in 1918 to be- 

rks manager for the McCord Manufacturing Company, 

Det Mich. Mr. Fitzsimmons entered the service of the Flan- 

I it Company at Pittsburgh as salesman in December, 1920, 
becomes manager of sales of the same company. 


a ° 
7 





ars 
hanufactur Skinner, manager of the research department of the 
Int announ \ house Electric & Manufacturing Company, East Pitts- 
vet been de burgh, Pa., has been appointed assic‘ant director of engineering. 
re the Lodg His duties will cover research, standards and other work along 
Tool Cot these lines. Mr. Skinner was born near Redfield, Ohio, on May 
achine C 0, 18 and was graduated in 1890 from Ohio State University. 
es Compat} Th year he joined the Westinghouse organization in the 
ipany. «m= Contr r department, and supervised the construction of the first 





- turned out by that company. Soon afterward he was 
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placed in charge of the testing of insulation, and in 1892 he was 
transferred to the research laboratory. In 1895 he was placed in 
charge of insulation design in the engineering department, tak- 
ing charge, in 1902, of the insulation division of that depart- 
ment, together with the chemical and physical laboratories. Four 
years later he organized the research division, of which he has 
been in charge until his present promotion. In 1915 he was a 
special representative of the American Institute of Electrical 
Engineers, of which he is a fellow, at the international con- 
ference on electrical standards held in London, and he is now a 
member of the committee representing the Institute of the In- 
ternational Electrotechnical Commission. He was chairman of 
the American delegates to the Brussels meetings in 1920. 


Geo. W. Bender, whose appointment as vice-president of the 
Argyle Railway Supply Company, Chicago, was noted in the 
Railway Mechanical Engineer of March, was born at Pittsburgh, 
Pa., on August 20, 1884. 
Seventeen years later he 
entered the engineering 
department of the 
Pressed Steel Car Com- 
pany, at Pittsburgh. In 
1906 he entered the 
service of the American 
Locomotive Company, 
where he had charge of 
the extra work order de- 
partment. He became 
associated with Mudge 
& Co., in 1910, as chief 
draftsman, and_ subse- 
quently was placed in 
charge of the mechanical 
department. Later he 
was promoted to assist- 
ant to the vice-president 
and in April, 1918, was 
appointed eastern man- 


ager in the New England 
and Atlantic Coast states. In September, 1919, he was appointed 


manager of sales and service, with headquarters at Chicago, the 
position he occupied at the time he entered the service of the 
Argyle Railway Supply Company, 





G. W. Bender 


John P. Landreth has been elected president and treasurer of the 
Universal Packing and Service Company, Chicago. Mr. Landreth 
was born at Beloit, Kan.. on August 11, 1883, and attended the 
public schools and a busi- 
ness college at Joplin, 
Mo., and later the Mis- 
souri Military Academy 


at Mexico, Mo. He en- 
tered business with the 
Joplin Water Works 


Company, Joplin, Mo., as 
a collector and inspector 
of accounts. Later he 
served as a car clerk on 
the Denver & Rio Grande 
at Salida, Colo., and, in 
1902, became associated 
with the English Iron 
Works at Kansas City, 
later entering the rail- 
way specialty sales de- 
partment of this com- 
pany at St. Louis. In 
1904 he became asso- 
ciated with the Garlock 
Packing Company as 
traveling salesman, and on January 1, 1905, was transferred to 
St. Louis as city salesman. One year later he was placed im 
charge of the Kansas City office of the company and in, May, 
1908, was made Chicago manager, which position he held until 
July, 1916. On the latter date he was appointed western sales 
manager of the Anchor Packing Company of Philadelphia, Pa., 
with headquarters at Chicago, which position he still retains in 
addition to his duties as president and treasurer of the Universal 
Packing and Service Company. 





J. P. Landreth 
















































































George H. Green has been elected vice-president and secretary 
of the Universal Packing and Service Company. Mr. Green was 
born on December 19, 1886, at Chicago. He entered business 
in the testing department of the Chicago, Rock Island & Pacific 
in 1906 and during the succeeding eight years served as inspector 
and chief inspector of materials. In 1914, he was appointed 
railroad representative of the Garlock Packing Company, and 
two years later he entered the service of the National Waste 
Company as sales representative. During the war Mr. Green 
served as a lieutenant in the field artillery branch of the service 
and upon his return to this country entered the service of the 
National Waste Company. In 1919, he was elected vice-president 
of the company, which position he still retains in addition to his 
new duties with the Universal Packing and Service Company. 


The Meadville Machinery Company, Incorporated, Mead- 
ville, Pa. has been organized. William Schlafge, mechanical 
manager of the Erie at New York has been elected president of 
the new company; Charles James, who was mechanical superin- 
tendent on the Ohio Region of the Erie at Youngstown, is vice- 
president and W. A. Cotton, of the office of the mechanical man- 
ager, is secretary and treasurer. The general offices will be at 
50 Church street, New York City. The company was organized 
to operate the locomotive and car shops of the Erie at the follow- 
ing points: Stroudsburg, Pa., Dunmore, Pa., Avon, N. Y., 
Meadville, Pa., Galion, Ohio, and Dayton, Ohio; car shops only 
at Elmira, N. Y., and Marion, Ohio, and locomotive shops only 
at Cleveland, Ohio; Huntington, Ind., and Hammond, Ind. 


OBITUARY 


Otis H. Cutler, chairman of the board of directors of the 
American Brake Shoe & Foundry Company, New York, died 
at Miami, Florida, on March 4. Mr. Cutler was a well known 
figure in the railway 
supply field for many 
years. He was born in 
New York city and edu- 
cated at the Rockland 
Military Academy, 
Nyack, N. Y., and the 
Washington Law Uni- 
versity. He served as 
private secretary to Sena- 
tor William P. Frye, of 
Maine, from 1884 to 
1895 and for the follow- 
ing three years was a 
member of the New York 
State Assembly from 
Rockland county. He 
started his business career 
as secretary of the North 
River Bridge Company 
and later became man- 
ager of the Ramapo Iron Otis H. Cutler 
Works. He was instru- 
mental in forming the American Brake Shoe & Foundry Com- 
pany, serving as its vice-president and general manager in 1902, 
and from 1903 to 1916 as president, when he resigned and be- 
came chairman of the board of directors, the position he held 
at the time of his death. 

During the recent war Mr. Cutler volunteered his services to 
the American Red Cross and organized and was the first man- 
ager of its Insular and Foreign Division. For his work in 
this direction he was made a major. After the armistice he 
spent considerable time in Europe assisting in the organizing 
of the League of Red Cross Societies, headquarters of which 
are at Geneva, Switzerland. 

Mr. Cutler was identified with large and important enterprises 
in the industrial and financial world, being associated with many 
of the J. P. Morgan undertakings and he was director in numer- 
ous corporations, including: The Railway Steel Spring Company ; 
American Arch Company; Bronze Metal Company; American 
Manganese Steel Company; Manganese Steel Rail Company; 
Southern Wheel Company; American Malleables Company; 
Dominion Brake Shoe Company, Ltd., and New York Telephone 
Company. He was also a member of many clubs and societies. 
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TRADE PUBLICATIONS | 








Cranes.—A four-page, illustrated circular describing in a 
general way its complete line of cranes, also foundry equipment, 
short turn trolley systems, and hoists, has been issued by the 
Whiting Corporation, Harvey, III. 


CrrcuLar SAWING MacuineEs.—Bulletin No. 5 featuring several 
types of sawing machines and giving a number of practical pointers 
about circular saws and their care, has recently been issued by 
the Oliver Machinery Company, Grand Rapids, Mich. : 


METALLOGRAPHIC EQuipMENTS.—The Bausch & Lomb Optical 
Company, Rochester, N. Y., has recently issued a bulletin de- 
scribing and illustrating its inverted style of microscope and 
three complete metallographic outfits in which it is embodied, 


Automatic Drivinc Box Wenpces.—The Franklin Railway 
Supply Company, New York, has issued a phantom view of the 
Franklin automatic adjustable driving box wedge showing the 
construction of the wedge and related parts and giving instruc- 
tions for proper methods of lubrication. 


PorTABLE ELectric Dritts.—The Black & Decker Manufac- 
turing Company, Baltimore, Md., has recently issued a miniature 
catalogue and price list of its portable electric drills, electric 
screw driver and socket wrench, electric grinders, safety clean- 
ing machine and electric valve grinder. 


LocomoTivE Repairs.—How milling has become a means of 
reducing costs on many machining operations in railroad shops 
is the subject covered in the 32-page illustrated catalogue re- 
cently issued by the Cincinnati Milling Machine Company, Cin- 
cinnati, Ohio. Specifications, a description of the operation of 
Cincinnati millers, and a list of locomotive parts which should 
be milled are also included in this catalogue. 


THE SHEPARD Exectric LirtaBout.—The Shepard Electric 
Crane & Hoist Co., Montour Falls, N. Y., has recently issued a 
‘small illustrated folder descriptive of a new and smaller type of 
electric hoist, manufactured by that company. The text and 
illustrations show a wide number of purposes for which this 
hoist can be utilized to advantage such as the loading and un- 
loading of freight, the shifting or storing away of material in 
storehouses, etc. 7 


Cuttinc Torcu.—A leaflet fully describing the various features 
of design and construction of the Airco “D” cutting torch has 
been issued by the Air Reduction Sales Company, New York. 
Sectional views of the torch are shown and tables given showing 
the thickness of metals that can be cut, the pressures of oxygen 
and acetylene necessary, and the gas consumption in cubic feet 


per hour when using tips adapted to the cutting of steel, cast 
iron or rivets. 


Oi, Burners.—A 32-page illustrated booklet has been pub- 
lished by the Denver Fire Clay Co., Denver, Colo., in which 
oil burners are described and illustrated. According to the 
foreword of the booklet, the purpose of the catalogue is to aid 
in the selection of fuel and oil burning equipment by describing 
what has been found through experiments, much study and com- 
petition to be the best methods of burning liquid fuel. Com- 
plete description and specifications are given. 


CENTRIFUGAL Pumps.—Much valuable data regarding cet- 
trifugal pumps is contained in Bulletin W605 published by the 
Worthington Pump & Machinery Corporation, New York. The 
bulletin is, in reality, a handbook for operating engineers and 
covers thoroughly the question of installation, operation and 
maintenance of centrifugal pumps. One of the features of the 
book is a curve showing the maximum water temperature allow- 
able for varying suction lifts which, it is stated, has never been 
printed before. Curves are also included to show the head 
capacity and efficiency capacity characteristics of centrifugal 
pumps. The concluding pages contain a large amount of valu- 


able tabular matter to facilitate the solution of pumping 
problems. 
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